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ABSTRACT 
A well-preserved fauna from the Tyler Formation was studied in 
cores from 34 wells drilled for oil in Billings, Golden Valley, McKenzie, 
Slope, and Stark Counties. Forty-four species of invertebrates, eleven 
form-species of conodonts, at least three types of fish, and at least 
four genera of plants· are present. Invertebrate species include 1 
bryozoan, 15 brachiopods, 14 bivalves, 2 gastropods, 2 cephalopods, 2 
annelids, 2 branchiopoda, at least 2 ostracodes, 2 malacostracans, 
1 insect, and 1 echinoderm. Chordates include 1 "nonmarine" shark, at 
least 1 paleoniscoid fish, and 1 possible crossopterygian fish. A new 
genus and species of eocarid malacostracan is described and represents 
the first report of the family Tealliocarididae from. North .America and 
the first Pennsylvanian genus recognized in the family. 
The Tyler Formation was determined to be of Pennsylvanian (Mor-
rowan, Atokan, and Deamoinesian) age based on the previously reported 
ranges of contained taxa. Four faunal communities are recognized in 
the Tyler and names proposed for them. are based on their dom.inal fos-
sil constituents. Progressing from the shoreline to deeper water and 
open marine conditions are the Anthraconaia-Cy~icus (Lioestheria) 
Community, the Lingula Community, the Aviculopecten Community, and 
the Eolissochonetes Community. Evidence of a fifth community (near-
est to the shoreline) is suggested by sections of cores with ter-
restrial plant fragments in them. 
The dark gray to black shales and the limestones of the Tyler 
are generally fossiliferous. Preservation of delicate structures, 
grow~h series, and other evidence indicates that most of the Tyler 
invertebrates were little transported, and that the asse111blages of 
abundant organisms probably represent parts of biocoenoses. Deposi-
tion of the Tyler in a deltaic complex is tentacively suggested by 
the communities observed. 
• 
xiv 
INTRODUCTION 
General 
Purpose.--The Tyler Formation is well known to most geologists 
working in the Williston Basin. and yet the paleontology and paleoecol-
ogy of this formation has received little attention. For this reason 
the age of the formation has been variously given as Mississippian, 
Mississippian and Pennsylvanian. Mississippian or Pennsylvanian, or 
Pennsylvanian. However, in order for meaningful inferences to be made 
about the age and correlation of a unit, in the absence of absolute 
dates, it is necessary that the paleobiota of that unit first 9e 
described. It is the purpose of this paper to describe and illus-
trate the fauna of the Tyler Formation in North Dakota. In addition, 
the aim is to analyze the fauna in a manner that will aid in deter-
mining the age, in correlating the unit, and in determining the 
paleoecology and environment of deposition of these strata in North 
Dakota in order to aid the exploration geologist. 
Area of study.--Cores from 34 wells_drilled for oil, chosen 
for as wide a representation of the Tyler Formation as possible in 
North Dakota, were used in this study (Fig. 1). Wells containing 
the cores selected are in southwestern North Dakota and lie along a 
northeast-southwest line in MclCenzie County, along a east-west line 
in Stark. Billings,. and Golden Valley Counties, and along a southeast-
northwest line in Slope and Billings Counties. Cores utilized were 
1 
I 
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Fig. 1. Location map showing wells studied for the Tyler 
Formation in North Dakota. 
I 
3 
from the following fields: 10 from the Fryburg, 4 from the Rocky Ridge, 
4 from the Z.enith, 2 from the Dickinson, and 1 each from the Belfield 
and Medora Fields. Cores from twelve wildcat wells were also used. 
Previous Work 
Stratigraphy.--Stratigraphic nomenclature applied to the Tyler 
in North Dakota has undergone several changes. Theae changes reflect 
a greater understanding of the subsurface stratigraphy of the state 
as more data have become available through petroleum. exploration. 
Modern consideration of the Tyler Formation began with the work 
of Mundt (1956a). Although Freeman (1922) first applied the name ''Tyler 
sand" to the unit in question, for years it was little used; Scott 
(1935) and Hadley and others (1952) considered this unit a member of 
the Heath Formation. It remained for Mundt (1956a, 1956b) to redefine 
the unit in a modern manner and clarify the location of the type sec-
tion. He (1956a, p. 47) designated the type locality of the Tyler 
Formation as"· .. the southeast end of Middle Bench," s. 3:1, sec. 5, 
T. 12 N., R. 21 E., Fergus County, Montana. 
Laird (1944, p. 22) called the unit studied in this report, 
the Heath Formation, uppermost formation of the Big Snowy Group of 
Mississippian age. Re stated that the Heath was underlain by the 
Otter Formation and was overlain by the Amsden Formation, also con-
sidered to be part of the Mississippian System. Laird (1946) re-
examined the cuttings from the first deep well (NDGS 13, California 
Oil Co., Nels Kamp No. 1, ~ sec. 3, T. 154 N., R. 96 w., Williams 
County) in North Dakota and concluded (p. 17) that the Heath and Otter 
Formations could not be separated in the subsurface. In 1951 Laird 
4 
again mentioned (p. 84) the Otter, Heath, and Amsden and considered 
them all to be part of the Mississippian System. He further noted that 
the Pennsylvanian System was probably not present in North Dakota, 
except perhaps in the southwestern corner of the state. The North 
Dakota Geological Society (1954) utilized the same formation names 
as did Laird. They assigned a Pennsylvanian age to the Amsden with 
a possibility of the lower part of it being Mississippian in age. 
They further noted that the Heath conformably overlies the Otter. 
Hainer (1956, p. 18-20) retained the earlier stratigraphic nomencla-
ture of Laird but suggested that the exact age of the Amsden was· not 
known and that it could be either Mississippian or Pennsylvanian. 
McCauley (1956, p. 151) recoDDD.ended extension of the strati-
graphic nomenclature for this part of the column from the Hartville 
Uplift, Wyoming, into the subsurface of North Dakota. His suggestion 
has not been followed by subsequent workers. However, McCauley was 
the first to suggest that strata now called Tyler in North Dakota are 
part of the Pennsylvanian System. 
Harris (1958, p. 41-44), in discussing the Rocky Ridge field, 
called the interval studied herein the "lower Amsden operational unit," 
and assigned a Pennsylvanian age to it. He noted (p. 42) that this 
"operational unit" superficially resembles the Heath Formation of the 
Big Snowy Group and because of lithologic similarity was often referred 
to as Heath. He further discussed (p. 42) the overlying Amsden Forma-
tion and stated that t~e limestone near its base might be the Alaska 
Bench Limestone and that "the black shale-sand sequence sounds suspi-
ciously like the Tyler series." An erosional unconformity was postu-
lated at the top of the underlying Otter Formation and a basal 
5 
.. 
conilomerate in the "operational unit" was reported. The post-
Mississippian erosional unconformity, complete removal of the Heath 
Formation by erosion, truncation of the Otter, and deposition of the 
11lower Amsden operational unit 11 during early Pennsylvanian time were 
presented as hypotheses for the area of the Rocky Ridge Field that 
have been substantiated as more data have been gathered. 
Willis (1959, p. 1956), in discussing the stratigraphy of the 
Williston Basin, called what is now Tyler, the "Tyler-Heath interval. 11 
He indicated that the shales in his "interval" were similar to those of 
the Heath Formation of central Montana (and in part were probably their 
equivalent), and that the sandstones and fauna of this "interval" were 
closely allied to the Tyler Formation. Although he traced the Tyler 
from well to well in the subsurface of Montana, he seemed reluctant 
to separate the "Tyler-Heath interval" in North Dakota because he 
found, in North Dakota, no erosional unconformity separating the Tyler 
from the "Heath" within his "interval" and no prominent limestones 
similar to the Bear Gulch Limestone in the Tyler Formation of Montana. 
Willis menti.oned (p. 1940) the "sands" in the Tyler part of his "inter-
val" and called the upper one "the Fryburg sand" and the middle one 
"the Fritz sand." The entire "interval" was said to be underlain by 
the Otter Formation and overlain by the Alaska Bench Member of the 
Amsden Formation. Willis stated that the Heath Formation ia Missis-
sippian (uppermost Chesterian) and that the Tyler Formation of the 
Williston Basin ia Pennsylvanian O,lorrowan-Atokan) 1n age. 
Carlson, Bakken, and Kume (1960, p. 127) utilized Laird's 
terminology of Otter, Heath, and .Amsden Formations but questioned 
6 
(p. 132) the Mississippian age of the "Reath." Foster (1961, p. 89) 
reported that the North Dakota Geological Society proposed that the 
name Tyler be applied to the strata previously called Heath in North 
Dakota. Foster further believed that if any Heath was present in 
North Dakota it would be represented by eroded, dissected remnants 
on the underlying Otter. Re said (p. 89) the Tyler rests unconform-
ably on the truncated ''Mississippian Otter formation and olde~ Paleo-
zoic strata" and is overlain by.the "Pe:rmo-Pennsylvanian Minnelusa-
Amsden carbonates." He related that cores that penetrated the Tyler-
Otter contact showed a basal Tyler conglomerate com.posed of pebble-
size fragments of ''black Heath-type shale" and green "Otter-like" 
fragments. Foster suggested (p. 91) that the Tyler can be divided 
lithologically into a lower, mainl.y black, shale unit and an upper, 
mainly red, shale unit. No formal names were applied to the units. 
The lower of the units had been called the "lower Amsden." Foster 
felt that an "intraformational unconformity or diastem" separated 
the two units. 
Ziebarth (1962 1 p. 24) called the interval under discussion 
the "Heath" (his quotes) and assigned a Mississippian and Pennsyl-
vanian age to it. The "Heath" was co~sidered to directly overlie 
the Otter and directiy underlie the Amsden in the subsurface of 
North Dakota. Ziebarth stated that strata that he called ''Heath" 
were the same as Foster's Tyler Formation. Be noted that the 
"Beath" might have been deposited upon an erosion surface. He 
also divided the "Beath" into five informal units and suggested 
tne presence of an intraformational unconformity. 
7 
Ballard (1963, p. 27-28) utilized Laird's terminology for the 
Big Snowy Group but applied the term "Heath" to the uppermost unit of 
this aroup. He said that the "Heath" waa underlain by the Otter and 
overlain unconformably by the ."Amsden. 11 He followed Ziebarth (1962) 
in considering that the Mississippian-Pennsylvanian boundary was 
within the "Heath" Formation. The Otter was. considered to be Chester-
ian and the "Amsden" to be early Pennsylvanian in age. 
Althouah Carlson and Anderson (1965, p. 1835), in a summary 
paper on the history of the North Dakota part of the Williston Basin, 
utilized a "Heath-Amsden" terminology in their stratigraphic column, 
most recent workers (Ziebarth, 1964, 1972; Anderson, 1966, 1974; 
Carlson, 1967, and Land, 1976) have formally used the Tyler Forma-
tion in North Dakota. In recent years, only Roux and Schindler 
(1973, p. 961) have reverted to use of "Heath Formation." 
Paleontology.--Geologiats studying the Tyler Foi:mation rocks 
undoubtedly noted fossils in cuttings and cores since the earliest 
wells were drilled into the unit, yet Tyler fossils from North Dakota 
wells were not reported prior to Harris (1958). He mentioned (p. 44) 
"paleontologists who have worked the area" and seemingly was referri11g 
to a series of letters and informal reports including three North 
Dakota wells and addressed to the American Stratigraphic Company, 
Billinas, Montana, by Gilberto. Raasch and Grace Ann Stewart during 
1954-1957 (Mccotter, 1977). Harris said (p. 44), 
Preliminary paleontalogical examination reveals fresh 
water fossils. including branchiopod (crustaceans), fish 
scales, and a varied ostracod assemblage. Among the ostra-
cods is the marker fossil;· . ido ais fabulina (Jones and 
Kirby-) [.!!£; • Carbonita fabulina Jones and Kirkbyfl, index 
of the Pennsylvanian Amsden Formation of Wyoming. 
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This same faunule was repeated by Foster (1961, p. 93) and Willis 
(1959, p. 1959), although the latter illustrated "Cypridopsis fabulina" 
from an additional North Dakota well. 
Ziebarth (1962, p. 42-44; 1964, p. 124-125; 1972, p. 45-46) 
noted the occurrence of invertebrates, vertebrates, and plants in 
the Tyler. He mentioned the presence of marine and nonm.arine to 
brackish-water forms. The most abundant taxa cited were nonm.arine 
ostracodes; of these, the.genera Cypridopsis, carbonita, Rilboldtina, 
and Geisina were said to be most abundant. He also reported Lingula, 
Chonetes, Marginifera, "Anthracomya," Pseudoestheria limbata, Palaao-
syncaria dak.otensia, Spirorbis, bryozoans, conodonte, fish teeth and 
scales, spore-like and seed-like objects and the plants Aflterocala.mites, 
Lepidodendropsis, and Rhodea. Rrooks (1962, p. 253) described a new 
genus and species of syncarid, Palaeosyncaria dakotensis from the 
Tfler. Campau and Loranger (1976) reported an assemblage of 
palynomorphs from the Tyler in an unpublished manuscript. They cite 
eleven genera with Potonieisporites and Illinites as most abundant. 
Geologic Setting 
Regional stratigraphy.~Paleozoic rocks are present in the sub-
surface throughout most of the state except near the southeast corner 
where their erosional limit is reached and Precambrian rocks are pre-
sent below the pre-Mesozoic unconformity. The Tyler Formation under-
lies most of the western one-half (Fig. 2) of North Dakota. It is 
underlain by either the Kib~ey or Otter formations (Mississippian) 
and is overla!n by the pred~nantly elastic Amsden Formation of 
Pennsylvanian .aae. The Kibbey consists of a lower reddish-brown 
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shale and siltstone, a middle light-gray limestone, and an upper pinkish 
gray sandstone (Carlson, 1967, p. 14). The Otter conformably overlies 
the Kibbey and is composed of greenish gray to gray, variegated shale 
and light gray, thin-bedded limestone (Carlson and Anderson, 1965, 
p. 1842). The Amsden consists of interbedded sandstone, red cal-
careous shale, and light-gray to pinkish-gray limestone (Carlson, 
1967, p. 14). 
General structural setting.--The Williston Basin is one of the 
largest structural basins in North America and underlies most of North 
Dakota, northwestern South Dakota, eastern Montana, southeastern 
Saskatchewan, and southwestern Manitoba. Sloss (1956, p. 9) clas-
sified the Williston Basin as an intracratonic basin that generally 
. . 
underwent subsidence contemporaneous with deposition throughout Paleo-
zoic time. Within the Paleozoic, times of uplift and erosion were 
recorded on a regional scale in the basin by unconformities between. 
Silurian and Devonian strata and between Mississippian and Pennsyl-
vanian strata. During times of uplift, the Basin axis shifted; older 
rocks on the flanks of the Basin were truncated, and folding and 
faulting occurred along Precambrian lines of weakness (Branan, 
Peterson, and Smith, 1975, p. 3). During late Mesozoic time the 
tectonic behavior of the Williston Basin changed. The area became 
a complex of subsiding and neutral elements at the margin of the 
craton, and was strongly influenced by the adjoining western oro-
genic belt O<rumbein and Sloas, 1963, p. 416). 
Major struct~rea in the North Dakota portion of the Williston 
Basin include the Nesaon anticline, part of the Cedar Creek anticline, 
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and the Red Wing Creek structure. The Neason anticline is in the north-
western part of the state and trends north-south; the Cedar Creek anti-
cline cuts across the southwesternmost corner of the state and trends 
northwest-southeast. The Red Wing Creek structure is in the western 
part of the state and may represent a meteorite impact site (Brennan, 
Peterson, and Smith, 1975, p. 1). The area containing the wells studied 
lies south-southwest of the Neeson anticline, east of the Cedar Creek 
anticline, and southeast of the Red Wing Creek structure. 
Material and Methods 
Sample collection.--Material used in this study was from 34 
wells drilled for oil by various companies. Localities were selected 
based on their meeting, primarily, the following criteria: (1) pres-
ence of Tyler core, (2) black shale cored, and (3) core in good order 
(i.e., most of core was present, not mixed in boxes, had not been 
previously slabbed or sampled). Most Tyler localities were selected 
from those considered potential for study at a density of at least 
one per township in the counties where Tyler fields are located. 
Collecting of specimens was continued until the recurrence of taxa 
indicated that I had an adequate sample. At approximately the time 
t~at th~~ conclµ&ion was ~eached, I discovered, within collections 
in the Department of Geology, unidentified specimens collected by 
Harold Ziebarth in 1962 from 15 Tyler wells. These specimens were 
incorporated into the study. Collecting was then stopped and sys-
tematic identification and description was started. All cores used 
in this study were obtained from the North Dakota Geological Survey 
Core and Sample. Library in Grand Forks, North Dakota. 
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~ preparation.--Core was transferred from its box to a 3.5-
ft (1.1 m) wooden trough, constructed from 1 in by 4 in lumber, whose 
edges were scribed with 0.1-ft marks. After core was placed in the 
container, an arrow pointing upward was marked on each piece with red, 
water-proof, felt-tip marker to insure correct orientation during sub-
sequent handling. Each piece of core was placed on a large wooden 
block and split along bedding planes, with a 4-in (10.2 cm) chisel and 
hammer, to the minimum thickness possible with this method. Each bed-
ding plane obtained by core splitting (commonly about 1-2 cm apart) 
was examined for megafossils and microfossils with the use of a beam-
mounted, AO Cycloptic, stereomicroscope at lOX. If fossils were present, 
the slab was retained; later, drilling mud was washed ~rom the edges with 
the aid of a scrub brusU and warm, running water. Care was exercised 
during and after washing to insure correct orientation; because any 
arrows previously placed on drilling mud were washed away. When the 
slabs were dry, an arrow was again placed on the edge of each piece 
pointing upward and supplemented with the word "UP" alongside it. 
Arrows and letters were written using Eagle Verithin, yellow ochre 
(~o. 736) pencils which, in my previous experience in working with 
black shales, have proven to be most visible against dark matrix. 
The depth of each interval retained for study was written on both the 
tray label and in notes. Color, lithology, and general comments about 
the specimens were also recorded in notes while the core was processed. 
When the core was repacked, portions retained for study were replaced 
with crushed newspaper. Thus, any of these cores can b.e subsequently 
studied with a fair degree of confidence that the remaining core is in 
correct stratigraphic order. 
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A small spot of flat-white enamel was applied to every bedding 
plane. A single accession number, in the system utilized for the 
Paleontological Collections, Department of Geology, University of 
North Dakota, was assigned to an interval retained for study, and 
this number was written with India ink on the enameled spot. Each 
bedding plane in the interval was assigned the accession number plus 
a lower case letter starting with "a" for the uppermost and proceed-
ing downward in alphabetical order to the last bedding plane of the 
sampled interval. The next interval retained for study was assigned 
the next consecutive accession number and each bedding plane assigned 
a letter starting with "a" again. As identification proceeded, each 
specimen on a bedding plane was assigned a number startinJ with n1" 
and continuing until all nearly complete specimens were numbered. 
Numbers were placed adjacent to a specime~ with either a yellow ochre 
or Eagle Verithin white (No. 734) pencil. As an example, the interval 
7779.9-7779.99 ft (2371.1-2371.2 m) in NDGS well 4907 was assigned the 
accession number A1438. The uppermost bedding plane at the 7779.9-
foot depth (2371.1 m) was as.signed A1438a and the 6 specimeus of 
9Yzicus (Lioestheria) harveyi on it were assigned numbers 1-6. Thus, 
one specimen ofQ. (L.)harveyi in this series bears the number, Al438a-2. 
The next lower bedding plane obtained by core splitting, at 7779.93 ft 
(2371.2 m), was assigned number A1438b and the 4 specimens of Q• (!:!_.) 
harveyi on it received numbers 1-4 and the indeterminate syncarid frag-
ment received number 5. The next lower bedding plane thus obtained 
received number Al438c, and so forth. The system of numbering was 
very time consuming, but time thus expended was justifiable because 
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of the ease with which specimens or core slabs could be placed back into 
correct stratigraphic order without error. Accession numbers Al408-
Al965) were occupied for specimens in this study. All chirohypotypes 
(elsewhere herein called hypotypes) received UND Paleontological Col-
lection catalog numbers, that were written in India ink on a small spot 
of enamel next to the specimen. Catalog numbers 13904.-14185. were 
occupied. 
Specimen preparation.--Some specimens required little prepara-
tion. A single cephalopod found was prepared by grinding on an electric 
grinding wheel and polishing with 600-grit carborundum powder and water 
on a glass plate to reveal internal morphology. The majority of the 
specimens on the bedding planes required some excavation. All specimens 
that seemed to be complete were excavated in order to expose their out-
line for measurement. A set of micro-excavation tools was made and used 
especially on the marine bivalves. Tool points were made by flattening 
and grinding sewing needles and drafting-set, compass needles. Sewing 
needles were held in pin vises, and compass needles were glued with 
epoxy into oak handles. Compass needles proved to be very effective 
and did not require frequent sharpening because of their good grade of 
steel. Excavation of "nonmarlne" bivalves was accomplished by teasing 
away slivers of matrix with a number O sable hair brush alternated with 
prying away slivers with spear point and one-half spear point, stain-
less steel, dissecting needles. The brush was frequently dipped in 
water to keep the surface being excavated constantly moist and clean. 
The.moisture facilitated softening the matrix and made excavation eas-
ier. In specimens where a large amount of matrix needed removal, this 
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procedure was supplemented with the use of various hand-held, dental, 
cutting and probing tools. In such specimens, a groove was scribed 
into the matrix a few millimeters away from the covered edge of the 
specimen and removal was then accomplished by chipping, splitting, and 
pressure flaking from the groove toward the specimen. For some of the 
specimens (especially brachiopods) an Emesco dental drill with cone-
shaped bits was used to aid in excavation. Occasionally a specimen 
was broken during the excavation procedure: although, with practice, 
these techniques worked well and produced scratch-free specimens. Speci-
mens broken during excavation were glued with dilute Elmer's Glue-All. 
All excavations were carried out while viewing the specimen through a 
binocular stereomicroscope at lOX. 
After excavation, specimens were either blotted dry with paper 
towels and brushed clean of matrix slivers with a dry number 1 brush 
or, in cases where a thin layer of altered shell material was present 
(especially in "nonmarine" bivalves) and appeared fragile, the speci-
men was coated with a dilute solution of gum tragacanth. When speci-
mens were dry, numbers were placed adjacent to them with yellow or 
white pencils. Maasurem.ents were then made using a transparent mil-
limeter scale laid directly upon the specimen and read through the 
microscope. Angular measurements were made with a cardboard contact 
goniometer. A brass goniometer was tried, but sharp edges of the 
instrument scratched specimen surfaces. 
All specimens were counted, measured, and recorded except that 
bedding planes with abundant specimens of Lingula carbonaria, Cyzicus 
(Lioestheria) harveyi, and Spirorbis cf.§_. moreyi were treated in the 
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following manner. Transparent acetate sheets were scribed with circles 
equal to the diameter of the two core sizes, 3.3 in (8.4 cm) and 4 in 
(10.2 cm), studied. A pie-shaped wedge equal to one-eighth of the 
total area was cut out of the circle. The remaining acetate sheet was 
then casually placed (to embody as much randomness as possible) on the 
bedding plane and the outline of the wedge was traced with a yellow or 
white pencil. Only those specimens within the wedge-shaped area were 
assigned numbers and measured. This technique was employed where 
specimens were all approximately the same size. Since little variance 
in size was observed, I felt that an adequate sample would be obtained 
from specimens on one-eighth of the total bedding surface. 
Pltotography.--All fossils figured in Plates 13-25 were photo-
graphed with a Pentax H3v system. Specimens were coated with a sub-
lilnate of ammonium chloride and photographed with a close-up lens 
(slabs), bellows (megafossils), or microscope adapter connected to a 
Bausch and Lomb Stereozoom microscope (microfossils). Lighting util-
ized consisted of an AO illuminator (upper left source) and a Tensor 
high intensity light (lower right source) for both slabs and mega-
fossils. Lighting of microfossils was accomplished with an AO illumi-
nator (upper left source) and two Minispot illwninators (side sources). 
Kodak Plus-X film was used and pictures we.re printed on Kodak Koda-
bromide paper (light weight, A-2). Photography of plates was done 
with an 8 x 10 bellows view camera using Kodak Commercial Film (#6127). 
Plates were printed on Kodak Ad Type paper (light weight, A-2). 
LITHOSTRATIGRAPHY 
General 
Thickness.--In North Dakota the Tyler Formation is 0-300 ft 
(0-91.4 m) thick. The unit is thick.est in northwestern North Dakota 
and generally thins to the south and east. It is comm.only about 150 
ft (45.7 m) thick. Foster (1961, p. 90) reported local occurrences in 
the northwestermnost part of the state where 300 ft of Tyler directly 
overlies sandstone of the Kibbey Formation. He further noted that the 
contact between the two is indistinct. Ziebarth (1972, p. 38) noted 
that thickening toward the periphery of the extent of the Tyler is the 
result of the disappearance of identifiable marker beds in the overly-
ing formation. Facies changes in the Amsden from carbonates to shales 
which are the "identical lithology" of those in the underlying Tyler, 
may account for 'the apparent thickening. The unit is 97-204 ft (30-62 
m) thick, with a mean thickness of 154 ft (47 m), at localities studied 
in this report. 
Lithology.--Shale is the dominant lithology of the Tyler Forma-
tion. Lilneatone, sandatone and locally, siltstone, silty to calcareous 
mudstone, and coal are present. The shale is varicolored to red, green-
gray, gray, or black. A short stratigraphic section of the Tyler may 
encompass most of the colors. Dark gray to black shale is carbonaceous, 
generally fossiliferous, and may contain pyrite in nodules and as a 
replacement mineral of fossils. Ziebarth (1972, p. 32 and pl. 14) 
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indicated that shale changes in color from gray and black to varicolored 
and red in all directions from the Dickinson, Fryburg, and Medora Fields 
except to the southeast where gray and black are predominant. 
Most of the shale observed in this study was grayish black (N2, 
dry) to dark gray (N3, dry) in color (Goddard and others, 1948). Other 
colors of shale observed included black (Nl, dry), medium dark gray 
(N4, dry), medium gray (NS, dry), light gray (N7, dry), olive gray 
(5 Y 4/1, dry), light olive gray (5 Y 6/1), grayish red (10 R 4/2, 
dry), mottled dark gray to medium. gray, mottled dark gray to olive 
gray. mottled dark gray to greenish gray (5 GY 6/1, dry), and mottled 
medium dark gray to greenish gray. Grayish black and dark gray shale 
was most fossiliferous. 
Limestone present is dark gray to black and generally micritic. 
Ziebarth (1972, p. 45) reported the prominence of limestone in the 
southwestern part of the state. Sandstone present is white to light 
tan, fine to medium-grained, well sorted and quartzose. Land (1976, 
p. 1402) recognized caliche zones within the sandstone in Stark County. 
They consisted of either gray to brawn limestone nodules, nodular layers 
of limestone and abundant pyrite, or nodular to brecciated limestone 
associated with reddish-brown to white clay, iron oxide cement, and 
anhydrite nodules. 
Limestone observed in this study was mostly grayish black (N2, 
dry) to dark gray (N3, dry) in color. Other colors observed included 
medium dark gray (N4, dry), medium. gray (NS, dry), brownish black (5 
YR 2/1, dry), olive black (5 Y 2/1, dry), olive gray (5 Y 4/1, dry), 
light olive gray (5 Y 6/1, dry), and mottled dark gray to olive gray. 
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Grayish black and dark gray limestone was generally micritic and fos-
siliferous. Sandstone was light gray (N7, dry) and dark reddish brown 
(10 R 3/4, dry) in color. Sandstone was unfossiliferous except for 
rarely observed plant fragments. 
Sedimentary structures.--Prima.ry sedimentary structures have 
not been reported from the Tyler except those recently described by 
Land (1976, p. 1401). In discussing the Tyler sandstone, Land noted 
the presence of finely laminated to ripple cross-stratification, 
medium- to low-angle sets of cross-stratification, flat bedding, and 
burrow structures from deposit feeders. The presence of £laser bed-
ding, finely laminated strata, mudcracks, flame structures,ripple 
cross-strata, and questionable burrows (Plate 20, figs. 14, 15) were 
noted in cores studied for this report. Compaction slickensides have 
been reported (Mundt, 1956b,p. 1920; Willis, 1959, p. 1961; and Zie-
barth, 1972, p. 39) in gray m.udstone and were present in several of 
the cores studied. 
FAUNA OF THE TYLER FOBMA.TION 
Composition 
The distribution and numerical abundance of taxa found in the 
'fyler Formation are shown in Table 1. Forty-four species of inverte-
brates, eleven form-species of conodonts, at least three types of fish, 
and at least four genera of plants are identified from the formation. 
Brachiopoda are most abundant with fifteen species present; 
three of the species are inarticulates and twelve are articulates. 
Bivalves are the second most abundant group found; fourteen tpecies 
are present. Three of the species are in the group traditionally con-
sidered "nonmarine." The other eleven species of bivalves are marine. 
Conodonts are third in abundance with eleven form-species present. 
Chordate and plant species are next in abundance with at least three 
types of fish (1 11nonmarine" shark, 1 paleoniscoid, and 1 crossop-
terygian) and at least four plant species present. 
Other taxa present in the Tyler include one bryozoan, one 
insect, one crinoid, and two species each of the following groups: 
gaatropods, cephalopods, annelids, branchiopods, ostracodes, and 
malacostracans. In the subclass Ostracoda, two basic types are 
recognized herein, but future research may increase this number. 
Age of the Tyler 
The fauna of the Tyler indicates that the formation is Pennsyl-
vanian in age. Thirty-three percent of the taxa present have been 
20 
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TABLE 1 
NUMERICAL ABUNDANCE OF SPECIES FOUND IN THE TYLER FORMATION 
Species Number of specimens 
1-10 >10<100 >100~1000 >1000 
Bryozoana 
Rhombopora? sp. 
Brachiopoda 
Lingula carbonaria 
Orbiculoidea missouriensis 
.Q_. ap. A 
Schuchertella pratteni 
Orthotetes ap. A 
Eolissochonetes keyesi 
!• pseudoliratus? 
Plicochonetes dotus 
Neochonetes platynotus 
Diaphragm.us? nivosus? 
Echinoconchus genevievensis? 
Antiguatonia coloradoensis? 
Linoproducts? sp. 
Composita cf. f• ovata 
f•? sp. indet. 
Gastropods 
gastropod genus indet. 
Donaldina pygmaea? 
Bivalves 
Paleyoldia amsdenensis 
Posidoniella variabilis 
Anthraconaia adamsii 
Anthraconauta phillipsii 
Curvirim.ula belgica 
Leptodesm.a sociale? 
Aviculopecten eaglensis 
A. mazonensis 
A. phoaphaticus 
Limipecten otterensis 
Euchondria pellucida 
Wilkingia walkeri? 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
W. sp. X 
Schizodus affinis? x 
Cephalopoda 
Pesudorthoceras knoxense x 
Reticycloceras? cf. R. croneisi? x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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TABLE l--Continued 
Species 
Annelids 
scolecodont assemblage 
Spirorbis cf. !• nioreyi 
Branchiopods . 
Cyzicus (Lioestheria) harveyi 
Leaia normal.is? 
Ostracodes 
Carbonita-Geisina 
Malacostracans 
Tylericaris hollandi 
Palaeosyncaris dakotensis 
syncarid fragments 
Insects 
insect wing 
Crinoid 
crinoid columnals 
Conodonts 
Hindeodella ensis 
H. montanaensis 
n. pachY!!:ndala 
H. sp. indet. 
Neopriniodus singularis 
N. variana 
Hibbardella ortha 
Prioniodina montanaensis 
Ozarkodina compressa 
Gnathodus commutatus· 
bar-type fragments 
blade-type fragments 
platform-type fragments 
natural assemblages 
Chordates 
Xena can thus 
crossopterygian? scales 
paleoniscoid scales, spines 
teeth, bones 
Number of specimens 
1-10 >10<100 >100<1000 >1000 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Species 
Plants 
Astarocalamites 
Lepidodendrops..!!_ 
Artesia 
Rhodea 
plant fragments 
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TABLE 1--Continued 
Number of specilllens 
1-10 >10<100 >100<1000 >1000 
X 
X 
X 
X 
X 
reported only from the Mississippian (mostly upper Chesterian). Forty-
five percent of the Mississippian taxa in the Tyler are form-species of 
conodonts that probably represent 1-2 natural species and thus, the per-
centage of exclusively Mississippian taxa is reduced considerably. Fur-
ther, an additional twenty-four percent of exclusively Mississippian 
taxa are questionable identifications that could also effectively reduce 
the total Mississippian affinity. Seventeen percent of the species 
identified have previously reported ranges of Mississippian to Pennsyl-
vanian (mainly Chesterian to Morrowan). Two percent of the species have 
a range reported as questionably Mississippian to Permian. 
Forty percent of the taxa have been reported from strata exclu-
sively of Pennsylvanian age (mainly Morrowan to Desmoinesian). Four 
percent have Pennsylvania to Permian (with 2 percent being questionable) 
ranges, and four percent have been reported as exclusively Permian. 
Thirty percent of the exclusively Pennsylvanian species have 
been reported only from the Morrowan and twenty percent only from the 
Desmoineeian. Fifteen percent range from Morrowan to Desmoinesian, 
ten percent have been reported from Morrowan and Desmoineeian rocks 
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(without Atokan occurrences), five percent range from Morrowan to Atokan, 
and five percent occur only in Atokan strata. Fifteen percent range 
throughout the Pennsylvanian. Therefore, based on the previously 
reported ranges of the contained taxa,the Tyler Formation is Morrowan, 
Atokan, and Desmoinesian in age. 
.ANALYSIS OF FAUNA 
Preservation 
The quality of preservation of fossils from the Tyler Formation 
varies considerably. The aviculopectinids are the most exquisitely pre-
served and retain extremely minute detail of their prosopon. Generally, 
specimens from. shale in the Tyler exhibit better preservation than those 
from limestone. A range of preservation was noted within most species. 
Molds of exteriors and interiors were found in the brachiopods, gastro-
pods, bivalves, branchiopods, and ostracodes and they varied from being 
barely discernible &n bedding planes to near-perfect preservation. Mold 
quality seemed to be correlated with shell thickness (i.e., thicker-
shelled species exhibited hetter·molds). Composite molds were observed 
in a few of the brachiopods and bivalves and generally their quality was 
poor. Partial or complete replacement by pyrite was seen in the brachio-
pods, bivalves. cephalopods, branchiopods, ostracodes. and chordates; 
and, although the replacement mineral enhanced the aesthetic appearance 
of the fossils, it obliterated the internal structure. The degree of 
chemical alteration of original material was not investigated, and it 
is assumed that most fossils of Paleozoic age have undergone at least 
slight chemical alteration since burial. Slightly altered original 
inaterial is present in the bryzoan, brachiopods, bivalves, branchiopods, 
ostracodes, malacostracans, crinoid columnals, conodonts, and chordates. 
Most plant fragments have been oxidized or permineralized and some 
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were preserved as carbon films or as coalified, woody tissue. For the 
entire Tyler fauna, molds, replacement by pyrite, and. slightly altered 
original material seem to be about equally represented. 
Most of the fossils in the Tyler are flattened. As would be 
expected, thin-shelled forms (e.s., "nonmarine" bivalves) were sener-
ally completely flattened, whereas thick-shelled forms (e.g., marine 
bivalves and brachiopods) retained original curvature in most cases. 
Delicate structures (e.g., brachiopod spines) were preserved on m.any 
of the specimens. 
Preservation of soft parts (e.g., branchiopod appendages) in 
the black carbonaceous shale in the Tyler was expected, but none was 
seen. Based on previous experience (Grenda, 1969) with black shale 
faunas, I consider the overall quality of preservation in the Tyler 
fauna to be good. 
Taphonomy and Paleoecology 
Most valves of brachiopods, bivalves. and branchiopods found 
in the Tyler are oriented convex side upward with commissures essen-
tially parallel to bedding planes. Valves of aviculopectinids occur 
with both convex and concave sides upward and with the commissure at 
a low angle to the bedding plane. Most brachiopod and ostracode 
valves are conjoined, whereas most bivalves are disarticulated and 
are present as separate valves. Signs of abrasion due to post-mortem. 
transport, reworking or destruction by endolithic algae varied from 
complete, perfectly preserved specimens to rounded, and generally worn 
fragments of small size. Specimen orientation, articulation, and range 
of completeness seems to suggest variable currents--strong enouah at 
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times to turn a valve to the stable resting position (i.e., convex side 
upward) without break.age, .alternating with times of currents strong 
enough to break valves into small fragments. An alternate possibility 
for fragmentation of valves is predation and feeding by groups higher 
in the food chain. This hypothesis does not seem likely because of the 
absence of predator-presence indicators (i.e., signs of regurgitated 
prey, stomach ejecta patches, and fecal material). A continuous check 
was made for presence of epibionts, pathological specimens, preserva-
tion of traces of soft parts (especially in branchiopods), preservation 
in life position, and preferential orientation (i.e., long axes being 
parallel). Spirorbis cf._§.. moreyi was found on 14 of the nonmarine 
bivalve exteriors. Eye pigment seems to be preserved in specimens of 
'fYlericaris hollandi and two bedding planes (Al462 and Al875) have 
specimens of Posidoniella variabilis on them that are oriented with 
their long axes (dorsal to ventral direction) parallel. Also, long 
axes of plant fragments are parallel on a few bedding planes (Al767d, 
Al769b, Al770b, Al775b). Parallel alignment of long axes suggests the 
presence of currents in the environment of deposition, or at least cur-
• 
rents at the time of the last move111.ent of the bivalves and the plant 
fragments. Currents of varying intensity were certainly present because 
specimens within each. taxan vary in completeness from complete individ-
uals with delicate structures intact to small fragments. None of the 
specimens appeared to be pathological or preserved in life position. 
The presence of composite molds (in Schuchertella pratteni and 
Leptodesma social-e?) suggests that very soon after burial, shell mate-
rial. was dissolved, and the space between the mold of the exterior and 
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the mold of the interior was closed by compression from. the weight of 
the overlying sediment. Dissolution probably occurred while the sedi-
ment was in a plastic state during.compaction and dewatering prior to 
lithif ication. · 
When all of the species found in the Tyler are considered 
together a broad range of paleoenvironm.ent conditions become apparent. 
Lingula is infauna! and generally an indicator of warm, shallow, marine 
water (Nomura and Hatei, 1936; Schuchert, 1911). Both Schuchertella 
and Orthotetes were cemented to the substrate by their ventral umbo 
(Muir-Wood and Williams, 1965, p. H408, H409), and this seems to indi-
cate presence of a firm substrate. Eolissochonetes, Plicochonetes, 
and Neochonetes probably rested on the sea bottom, with their brachia! 
valves uppermost and the hinge spines serving as balancers, or for 
entanglement or attachment (Muir-Wood and Williams, p. H417). The 
productids Diaphragm.us?, Echinoconchus, Antiquatonia, and Linoproductus 
lived free on the sea bottom and had complex spines that either allowed 
suspension in.upright vegetation or prevented their being tipped over 
by currents (Muir-Wood and Cooper, 1960, p. 43). All of the brachiopods 
are marine. 
The "nonmarine" bivalves, Anthraconaia, Anthraconauta, and 
Curvirimula, found in the Tyler were probably able to survive wide 
ranges- of salinity. Weir (1960, p. 298) noted Curvirim.ula on the same 
bedding with the marine genus Myalina. Eagar (1970, p. 688, 689) noted 
the occurrence of curvi.rim.ula together with Lingula, My-alina, marine 
ostracodea and pb;yllocarida. Eagar (1944, 1960) and Calver (1968a) 
(fide Eagar, 1970, p. 689) believed Curvirimula to be a marine genus. 
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Weir (1945) and Ernst, and others (1960, fide Eagar, 1960, p. 145) sug-
gested that Curvirimula was essentially a brackish-water genus with 
tolerance for salinity that might approach marine conditions. Eyles 
(1952, fide Eagar, 1960, p. 146) also reported Anthraconaia associated 
with ;Myalina. Weir (1960, p. 274) suggested that Anthraconauta " ••• 
appears to have lived on and in the muddy bottoms of lagoons bordering 
a hinterland that was subject to progressive aridity." He further felt 
that a main trend of evolution in the genus was toward elongate forms 
that may have been infaunal, and therefore better adapted for survival. 
Eagar further considered that Anthraconaia had a tolerance for fresh to 
brackish water. Trueman (1954, fide Williams, 1960, p. 911) believed 
that Anthraconauta is an indicator of fresh-water environments. Williams 
(1960, p. 912, 922) considered Anthraconauta representative of fresh-
water to restricted marine or near-shore marine environments and A. 
phillipsi representative of restricted marine environments. Weller 
(1957, p. 333) considered Anthracomya (•Anthraconaia) to be a brackish-
water genus. 
The epifaunal marine bivalves (Posidoniella variabilis, Lepto-
desma sociale?, Aviculopecten easlensis, A. mazonensis, A. phosphaticus, 
Li:mipecten otterenais, and Euchondria pellucida) in the Tyler, when 
placed in the living habitat categories discussed by Kauffman (1969), 
suggest useful information about water depth and currents. The above 
species are in Kauffman' e group of ''byasate free-swimm:Lng" forms; and 
this group is generally considered to inhabit shallow, sublittoral 
environments of c~ntinental shelves. Living fotins in this group are 
attached to raised, firm substrate. Species within the group prefer 
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shallow water where they are aubject to strong currents and wave action. 
Th• general shell form in this group seems to be an adaptation to expo-
sure on elevated surfaces in a high-energy environment. Kauffman further 
suggested that a high degree of streamlining (i.e., least convexity, 
greatest inclination and pronounced posterior "rudders" from auricle and 
posteroventral margin extensions), such as that in!!• sociale?, is indi-
cative of forms occupying the most elevated and exposed habitats. The 
costate prosopon of the Tyler aviculopectinids probably served to 
strengthen the shell against predation, and, according to Kauffman 
(1969, p. Nl45), this 
••• would also serve to break up currents flowing over the 
shell surface, producing a layer of turbulent rather than 
lamellar flow, reducing the hydraulic friction at the shell-
. water interface, and improving the ability of the shell to 
withstand currents or wave action. 
High velocity currents seem to be implied in that part of the section 
where aviculopectinids occur and yet their exquisite preservation indi-
cates little or no transport and reworking. Rapid sedimentation seems 
to be indicated by this observed anomaly. The presence of a widely-
gaping conjoined pair of valves (A1573d-la and lb) and the presence of 
two right valves on bedding plane Al573b further suggest little trans-
port combined with rapid sedimentation. Right valves in this group are 
very fragile and rarely preserved. I interpret this as indicating that 
the amount of time. between death and burial must have been short. 
The Tyler species of Paleyoldia amsdenensis, Wilkingia walkeri?, 
and Wilkingia sp. are in Kauffman's. "infaunal" group, were sessile to 
mobile, and spent part or all of their life beneath the sediment-water 
interface. Depth of burrowing :ts suggested by specimens of W. walkerU 
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from the Tyler. Specimens exhibit leas prominent concentric folda in 
the posterodorsal reaion. This may be only a fortuitous relict of 
preservation or it may auggaat burrowing 4epth. That is, the valve 
areas above the sediment-water interface either had epibionts (diatoms. 
or green algae) or sediment on them. These might have caused a differ-
ent prosopon to develop or may have been responsible for a slightly dif-
ferent chemical environment during preservation. Alternatively, the 
chemistry of the water was enough different from the chemistry of the 
bottom sediment so that exposed portions of valves were corroded while 
the animal was alive. 
The gastropods and cephalopods found in the Tyler are marine 
and their condition indicates transportation before burial. The gastro-
pods are highly fragmented and the cephalopods lack the living chamber 
and last few chambers of the phragmacone. 
The Tyler branchiopods Cy~icus (Lioestheria) harveyi and Leaia 
norm.alis? indicate fresh to brackish water. Kobayashi (1954, p. 49) 
dis~ussed the paleoecology of branchiopods and indicated that a lack 
of transportation was implied when carapace valves were found conjoined. 
He said (p. 49), 11In such a case it is evident that the burial place is 
not far from the habitat. because the two valves without hinge teeth or 
ligaments easily separate from each other." He further noted (p. 50) 
that estherians occur in fresh- to brackish-water facies and were prob-
ably exotic elements in the latter. Many of the Tyler specimens of c. 
(tioestheria) harveyi are conjoined pairs of valves and thus indicate 
lack of transportation. Weller (1957, p. 333) indicated that Estheria 
(•,gyzicus) was a brackish-water genus, whereas Leaia was a fresh-water 
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genus. Tasch (1958$,P• 525) reported£• (Lioestheria) harveyi from a 
fresh-water limestone and stated (1969, p. Rl46-Rl47) that living 
branchiopoda are found in amall, temporary, alkaline, inland pools, 
flood plain pools, roadside ditches, puddles in cultivated fields, 
spring water along margins of large lakes, and on coastal salt flats. 
He further noted (p. R.147) that fossil forms are found associated 
with both nonmarine and marine animals and suggested (p. Rl49) that 
a brackish-water habitat (i.e., the estuarine environment of a delta) 
best explains the faunal mixture. Calver (1968b p. 13) recognized an 
"Estheria" facies in the Carboniferous of England and felt that occur-
rence of these fossils in bands marked the initial phase of marine 
transgression into fresh-water swamps. 
The ostracodes present in the Tyler are believed to be fresh-
water to brackish-water forms. Weller (1957, p. 333) felt that Candona, 
Carbonita, and Gutschickia were indicative of a fresh-water environment. 
Ziebarth (1962) reported these genera from the Tyler. Benson (1961, 
p. Q57) indicated that the genera Cypridopsis (•Carbonita) and Candona 
were found associated with fresh-water animals and the habitat of 
Pennsylvanian age ostracode assemblages was one of "shallow ponds, 
coal-forming swamps, and sluggish streams." Calver (196Sb,p. 13) 
reported the presence of Geisina (another Tyler genus) in his "Estheria" 
facies and felt that the genus lived in a transitional belt"• •• where 
brackish conditions existed between the swamps and the sea." 
Brooks (1969, p. R337) noted that most eocarids occur in coastal 
lagoon, estuary, and swamp-type deposits. He felt that they were eury-
haline and ''wandered into environments where catastrophic silting, 
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hypersalinity, and stagnation enhanced the preservation of uncalcified 
remains." He also pointed out that there is no positive evidence to 
indicate that any eocarid actually inhabited fresh water, and stated 
(p. H353) that "it is believed that all Carboniferous syncarids were 
marine." Therefore, the eocarid Tylericaris, and the syncarid 
Palaeosyncaris, probably lived in brackish to marine conditions. 
Spirorbis has been reported from limestones and calcareous 
shales, and Weller (1957, p. 333) thought that the genus lived in 
fresh water and had a "considerable tolerance for brackish water." 
Howell (1962, p. Wl60) reported that the genus is found in both 
marine and fresh water. 
The conodonts present in the Tyler are taken as unequivocable 
indicators of marine conditions. Even though the group has been under 
study since 1856, little has been definitely written of its paleoecol-
ogy. 
Chordates present in the Tyler consisted of paleoniscoid fish 
scales, spines, and teeth, cycloid scales (possibly crossopterygian), 
and a tooth of Xenacanthus?. The paleoniscoids are probably indica-
tive of brackish-water conditions (estuary)> whereas the shark, Xena-
canthus, was a fresh- to brackish-water species (Weller, 1957, p. 333). 
Most of the paleoniscoid fish parts are single scales or single teeth. 
A few of the specimens may represent carcasses of single individuals 
that had large enough body cavities or full stomachs and intestines 
that allowed them to be refloated after death by decomposition gas. 
Schlfer (1972, p. 58) pointed out that "carcasses that float never 
reach the sea floor intact; their skeletons"disintegrate, and some 
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parts are always lost." He further stated that if the ratio of the size 
of the body cavity to the mass of the body waa low, or if the stomach 
and intestines were empty, decomposition gaa generated would be low and 
the carcass would not float. Carcasses that rested on the sea bottom 
after death were generally preserved with skeletons articulated. If 
floating occurred, or if a carcass at rest was moved by currents, dis-
articulation and loss of elements occurred. He further pointed out that 
temperature and rate of decay in fish are directly proportional, whereas 
salinity and rate of decay are inversely proportional. The application 
of Sch•fer's observations in Recent environments to the fish specimens 
from the Tyler seems to suggest either moderate to high water tempera-
ture and low salinity, or else currents that moved specimens at rest 
(with the resultant element loss and disarticulation observed). 
Terrestrial plants found in the Tyler seem to indicate a proxi-
mity to land. The genera present had similar characteristics to those 
listed by Schop£ (197S, p. 25) and are indicative of a warm, humid 
climate. 
Paleosznecology.--Fossil groups that are abundant (i.e., 
Lingula, chonetids, myalinida, aviculopectinids, Spirorbis, Cyzicus, 
ostracodea, and fish) are generally evenly distributed throughout the 
shales and limestones of the Tyler and probably represent parts of 
biocoenoses that existed during Tyler time. This conclusion is based 
on the presence of growth series observed in the brachiopods, bivalves, 
·and ostracodes, together with the preservation of delicate morphologic 
features (e.g .• chonetid, productidt and pterid spines) that indicated 
a lack of transportation and sorting (as would be expected in a 
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thanatocoenoae). Higher-level predators (i.e •• sharks) were nearly 
absent in the Tyler fauna observed. Apparently, the paleoniscoid fish 
and the questionable croaaoptarygian fish were at the top of the food 
pyramid. Brackish to marine salinity, warm water (and probably warm 
air) temperature, abundant nutrient supply, relatively shallow water 
depth (littoral to sublittoral), and lack of higher-level predators 
characterized the ecology of the Tyler biome. Seral communities were 
present in the Tyler biome and their occurrence and reoccurrance is 
shown in plates 2-12. Depth and salinity changes were probably the 
major factors that controlled the establishment (presence) and exit 
(absence) of seres. Comm.unity mobility is also implied, although the 
time framework and rate of movement is unknown at this time. 
Comm.unity analysis and reconstruction.~Four faunal communities 
are recognized in the Tyler Formation and names proposed for them were 
based on their dominant fossil constituents. Progressina from the 
shoreline to deeper water and open marine conditions are the 
Anthraconaia-Cyzicus (Lioestheria) Comm.unity, the Lingula Community, 
the Aviculopecten Comm.unity, and the Eolissochonetee Community. The 
dominant taxa in the Anthraconaia-Qyzicus (Lioestheria) Coml'DUnity 
include Anthraconaia adamsii, Anthraconauta phillipsii, Curvirimula 
belgica, Cyzicus (Lioestheria) harveyi, ostracodes, SRirorbis cf • .[. 
moreyi, and paleoniscoid fish. Dominant taxa in the Lingula Comm.unity 
include Lingula carbonaria, Posidoniella vatiabilis, Wilkin&1a walkeri?, 
and Donaldina pygmaea?. Taxa that are dominant in the·Aviculopecten 
Comm.unity include Aviculopecten eaglensis and A. phosphaticus. 
Eolissochonetes keyesi, E. pseudoliratua?, Plicochonetes dotus, 
. ! 
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Neochonetea platynotus, Diaphrapus? nivosua?, Limipecten otterensis, 
Bindeodella enais, !!• montanaensis, H. pachymandala, Neoprioniodus 
singularis, !• varians, Prioniodina montanaensis, Ozarkodina compressa, 
and Gnathodus commutatus are the dominant taxa of the Eolissochonetea 
Cou:a:uni ty. 
When the abundance and distribution of the Tyler fauna is 
viewed diagrammatically (Plates 2-12), it becomes apparent that the 
associations of tax.a formed discrete units. Slight mixing of taxa 
from adjacent communities is also evident. Paleoenvironmental fluc-
tuations with resultant biostress apparently motivated community 
mobility. The exit or demise and later reoccupation of exactly the 
same geographic local.ity is striking. Correlation of strata utiliz-
ing the communities recognized is shown in Figure 3. 
Evidence of a fifth cownunity is suggested by intervals with 
terrestrial plant fossils in the Tyler. A few "nonmarine" bivalve 
fraaments and spirorbids were found within the plant zones. The 
presence of these invertebrates indicates either periods of higher 
water level with influx of brackish water into a surrounding swamp 
environment, or that the species had wide salinity tolerances and 
were able to survive in the less saline waters of coastal swamps. 
Th.eir presence might.possibly be due to storm transport; from a 
brackish-water environment or marine environment although the 
numerical abundance of the bivalves and spirorbids is low, and 
therefore, storm transport does not seem tenable. 
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Environments of Deposition 
The fauna fouud in the Tyler suggest environments characterized 
by fluctuations in depth and salinity. The repetition, in the same 
core, of the depth-dependent communities recognized, implies highly 
variable depositional parameters. An overall deltaic complex of envi-
ronments of deposition is tentatively suggested by the communities 
observed. The possible plant community observed may represent a swamp 
environment in the delta complex, whereas the Anthraconaia-Cyzicus 
(Lioastheria) Community probably existed in shallow water areas on the 
delta platform. The other three communities inhabited the delta slope 
and prodelta areas and are indicative of deeper marine water. The 
sandstone present in the Tyler may represent a distributary network 
of channels on the delta platform. 
Problems Deserving Further Study 
Research generally leads toward solution of a few problems and 
identification of many new problems. Many questions about the Paleo-
zoic record in North Dakota remain unanswered, and scores of opportu-
nities exist for subsurface studies utilizing the cores and samples 
stored at the Cora and Sample Library of the North Dakota Geological 
Survey. It is my sincere wish that this valuable source of geologic 
information be brought to the attention of all geology students. 
The need for a modern statistical study of the Tyler ostra-
codes has been identified during this study. The sedim.entology and 
sedimentary petrology of the £oration is another area that should 
receive attention. The relationship between the occurrence of petro-
leum in the Tyler and the faunal communities recognized by this study 
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should be investigated. I suspect that a correlation exists, and the 
information obtained from such a study might have economic value as a 
tool for use in petroleum exploration. A regional study of the Tyler 
of North Dakota, Montana, and South Dakota is needed. The palynology 
of the Tyler has been started by Campau and Loranger (1976), and. their 
work should be extended into other areas where the Tyler has been 
cored. k continuation of the conodont work. done in this study might 
be accomplished with the use of well cuttings, and this aspect of the 
formation could be investigated. Finally, I "feel that a continued 
program of faunal investigation should be inaugurated to update and 
supplement the faunal list compiled in this study. 
• 
SUMMARY OF CONCLUSIONS 
The following conclusions have been reached about the Tyler 
Formation in North Dakota: 
1. Forty-four species of invertebrates, eleven form-species 
of conodonts, at least three.types of fish, and at least four genera 
of plants were identified. The invertebrates included l bryozoan, 15 
brachiopods, 14 bivalves, 2 gastropods, 2 cephalopods, 2 annelids, 
2 branchiopods, at least 2 ostracodes, 2 malacostracans, 1 insect, 
and l echinoderm. Chordates included l "nonmarine" shark, at least 
1 paleoniscoid fish, and l possible croasopterygian fish. 
2. Tylericaris hollandi, a nev genus and species of eocarid 
malacostracan, is described from the Tyler. It represents the first 
report of the family Tealliocarididae in North America and the first 
Pennsylvanian genus recognized in the family. 
3. The Tyler Formation is believed to be Pennsylvanian 
(Morrowan-Desmoinesian) in age based on the ranges of its contained 
taxa. 
4. Four depth-dependent faunal communities are recognised 
and named. Progressing from the shoreline to deeper water they are 
the Anthraconaia-gyzicus (Lioestheria) Community, the Lingula Commu-
nity, the Aviculopecten Community, and the Eolissochonetes Community. 
5. Preservation of delicate structures, growth series, and 
other evidence indicates that moat of the Tyler invertebrates were 
little transported, and that the assemblages of abundant organisms 
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probably represent parts of biocoenoses. 
6. High velocity currents seem to be implied where 
aviculopectinids occur and yet their exquisite preservation indicates 
little or no transport and reworking. Rapid sedimentation seems to 
be indicated by this observed anomaly. 
7. The depositional environments of the Tyler in the area 
studied were characterised by fluctuations in depth and salinity and 
a deltaic complex is tentatively suggested. 
8. Resting position and condition of the fossils observed 
suggest that variable currents existed. 
9. Warm water and probably warm air temperatures are indicated 
by the fauna and flora observed. 
10. Higher level predators (i.e., marine sharks) are absent in 
the Tyler fauna observed. 
11. Paleoniscoid fish and the questionable crossoptarygian fish 
were at the top of the food pyramid in the Tyler environment. 
12. Intervals containing terrestrial plant fragments suggest 
the presence of coastal swamps just landward of the Anthracoriaia-· 
9Izicus (~ioestheria) Community. 
13. Preservation of Tyler fossils varies considerably; and 
molds, replacement by pyrite, and slightly altered original material 
seem to be equally represented. The overall quality of preservation 
ob.served is considered good. 
14. The need for a modern statistical study of the Tyler 
ostracodes has been identified by this study. 
SYSTEMATIC PALEONTOLOGY 
Brachiopods, bivalves, and branchiopods treated in this section 
are complete or nearly complete valves. Numerous valve fragments were 
present in the cores studied and their occurrence for selected wells 
is summarized on plates 2-12. However, due to the small siie and gen-
eral lack of visible diagnostic characters on most fragments, identifi-
cation of fragmental material was not attempted. 
The general classifications employed for the invertebrate groups 
and the conodonts are that of the Treatise on Invertebrate Paleontology. 
Romer (1966) was used for the chordates and Wilson and Loomis (1962) was 
used for the plants. The top of the Tyler Formation mentioned in the 
occurrence section for each taxon was picked by the writer from geo-
physical logs which are included as Appendix A along with locality 
details for the wells studied. 
Kingdom METAZOA 
Phylum BRYOZOA 
Subphylum ECTOPROCTA 
Class GYMNOLAEMATA 
Order CRYPTOSTOMATA 
Family Rhabdomesidae Vine, 1883 
Genus Rhombopora Meek, 1872 
~ species.~~Rhombopora lepidodendroides Meek, 1872, p. 141 
pl. 7, figs. 2a-f. 
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Diagnosis.--Solid slender branching stems, thick-walled in 
mature region. Zooecia with few diaphragms, no hemisepta; oval 
apertures within sloping hexagonal vestibules aligned in regu-
lar oblique rows. Micracanthopores around each aperture and 
a megacanthopore at distal end of each; mesoporas lacking 
(Bassler, 1953, p. G134). 
Comparison.--Genera similar to Rhombopora are Rhabdomeson, 
Bactropra, Hyalotoechus, Idioclema, Linotax:is, Nicklesopora, Orthopora, 
Rbombocladia, Rhomboporella, Saffordota:xis, and Streblotrypa. The 
above genera have most of the same diagnostic characters as Rhombopora 
and differ by one or two external or internal characters. The exterior 
of the zoarium of Rhombopora is relatively smooth, whereas Rhabdomeson 
has hollow, axial epithecate tubes from which zooecia extend obliquely 
outward. The zoarium diameter is apparently the same throughout in 
Rhombipora and in Bactropora the proximal end is pointed. Rhombopora 
lacks heterophragms and has few diaphragms, whereas Hyalotoechus has 
heterophragms that project from the thickened walls of the mature 
region of the zoarium, and lacks diaphragms. Idioclema also lacks 
diaphragms and has megacanthopores as large as its zooecia. In 
Rhombopora zooecia develop from a curved axis, whereas in Linota:xis 
development is from a linear axis. Rbombopora has diaphragms and a 
megacanthopore at the distal end of each aperture, whereas diaphragms 
and JD.egacanthopores are lacking i~ Nicklesopora. Apertues in Rhombopora 
are in regular oblique rows and in Orthopora they are in prominent longi-
tudinal rows separated by nodose ridges. Bhombopora has oval apertures 
on all sides of the zoarium, whereas the zoarium of Rhombocladia is 
lens-shaped in cros.s-section and apertures are only present on one 
side of the zoarium.. Zooecial tubes in Rhombopora are somewhat irre-
. gular in tranaverse section, whereas in Rhomboporella they are regularly 
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rhombic or quadrate. Rhombopora has a single megacanthopore at the dis-
tal end of each aperture, whereas a row of megacanthopores surrounds 
each aperture in Saffordotaxis. In Rhombopora mesoporee are lacking, 
and in Steblotrypa several mesopores are present between each pair of 
apertures. 
Rhombopora? sp. 
Plate 19, figure 12 
Description of material.--A single specimen of a rhomboporoid 
zoarium was found in the Tyler Formation. Acanthopores, visible on a 
partly exposed exterior surface of the zoarium, are small (approximately 
0.02 mm.) to large (approximately 0.04 mm). The two sizes present prob-
ably represent micracanthopores and megacanthopores. Autopores are 
oval, aligned :f.n oblique rows, and are approximately the same size and 
shape across the exposed surface. Mesopores seem to be absent. The 
specimen is a portion of a main branch 29.0 mm. in length, and approxi-
mately 2.0 mm. in diameter, with two side branches 2.0 mm and 6.0 mm 
long. The characters visible on the exposed surface sugaest that the 
specimen may be a species of Rhombopora. 
~ and repository.--Hypotype UND Cat. No. 14086. Paleontologi-
cal Collections, Department of Geology, University of North Dakota. 
Occurrence.--In North Dakota, lUlombopora? sp. occurred at one 
locality (Appendix A) in the Tyler Formation. Bedding plane Al834-2 
omos well 2667), that occurs within the interval of 63.0 ft (19.2 m) 
below the top of the Tyler, contains the specimen. 
Remark.s.--Sando, Gordon, and Dutro (1975, p. A37) reported the 
occurrence of tiny rhomboporoids in the Horseshoe Shale Member, Amsden 
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Formation, Late Chesterian, Mississippian System, Wind River Range, 
Wyoming. These Amsden rhomboporoids and the Tyler specimens should 
be assembled and studied together. 
The possibility exists that what I interpret as megacanthopores 
may be mesopores. If this is so, then the specimen would not be 
Rhombopora, because mesopores are lacking in the genus. 
p. 141. 
Phylum BRANCHIOPODA 
Class INARTICULATA 
Order LINGULIDA 
Superfamily LINGULACEA Menke, 1828 
Family Lingulidae Menke, 1828 
Genus Lingula Brugui~re, 1797 
.!Il?!. species (ICZN pending).--Lingula anatina Lamarck, 1801, 
Di!Jllosis.--Elongate, lateral margins gently convex to sub-
parallel, ornament only of concentric growth lines; shell thin, 
slightly thickened in areas of muscle attachment. Internally 
without septa, low medium ridge in brachia! valve may be present 
extending from central scars to anterior lateral scars (Rowell, 
1965, p. H26.3). 
Comparison.--Two genera that are externally similar to Lingul.a 
are Glottidia and Lingulipora. The exterior shape and prosopon of 
LinS,t1la and Glottidia are siJllilar, and the genera are separated by 
internal morphologic differences. Lingula lacks septa, whereas two 
septa are present in the pedicle valve of Glottidia and one is present 
in its brachia! valve. The exterior outlines of Lingula and Lingulipora 
are similar and these genera can be separated by their respective types 
of prosopon. Lingula is smooth except for fine growth lines and 
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Lingulipora has proeopon consisting of growth lines and closely spaced 
fine pustules. 
Lingula carbonaria Shumard, 1858 
Plate 13, figures 1-7 
Lingula carbonaria Shumard, 1858, p. 215; Hoare, 1961, p. 22, 23, pl. l, 
figs. 1, 2, (Synonymy to date); Mudge and Yochelson, 1962, p. 
74; Sturgeon and Hoare, 1968, p. 21, pl. 1, figs. 1-3. 
Lingula cf. L. carbonia Shumard. Easton, 1962, p. 38, pl. 4, fig. 12; 
Sutherland and Harlow, 1973, p. 15, pl. 1, fig. l; Gordon, 
1975, p. D20, pl. 1, figs. 1-3, 6. 
Diagposis.--Small to medium-sized, biconvex Lingula; elliptical 
to subrectangular; greatest width at all stages of growth near midlength, 
width slightly greater than one-half length; beaks marginal; lateral mar-
iins subparallel to gently convex, lateral margins curve smoothly into 
anterior margin; pedicle valve length slightly greater than that of 
brachial valve; median septa lacking, muscle scars not impressed; 
prosopon of numerous, fine, concentric growth lines, and fine radial 
striae (Jnodified from Dunbar and Condra, 1932, p. 32; Hoare, 1961, 
p. 21; and Sturgeon and Hoare, 1968, p. 21). 
Description of material.--Four hundred and seventy specimens 
from the Tyler Formation are assigned to Lingula carbonaria. The 
specimens are elliptical, have the greatest width near the middle of 
the valve, subparallel to gently convex lateral margins, and prosopon 
of fine, concentric growth lines. Few of the specimens have fine 
radial striae. 
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The specimens exhibit quite a range in si~e (Appendix B, Table 
8); length ranges from. 1.0 - 19.0 mm and width ranges from 1.0 - 12.0 mm. 
Comparison.--Lingula carbonia is si~ilar to L. kanawhensis and 
L. lemniscata. 1• carbonaria is smaller and elliptical, whereas 1· 
k.anawhensis is larger. rectangular, and has posterior margins at nearly 
a right angle to its lateral margins. L. carbonaria differs from L. 
lemniscata by having a smoothly curved posterolateral margin; L. 
lemniscata has an acute posterolateral region. 
Types and repository.--Hypotypes UND. Cat. Nos. 13904. - 13910 •• 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--Shumard's types of Lingula carbonaria are from the 
Cherokee Shale(?), Pennsylvanian System, Clark County, Missouri (fide 
Dunbar and Condra. 1932, p. 32). L. carbonaria ranges throuihout the 
- . 
Pennsylvanian System of the Mississippi Valley. It has been recorded 
from the Pennsylvanian System. of Nebraska (Dunbar and Condra, 1932, 
p. 33) • Missouri (Hoare, 1961, p. 23), Kansas (Mudge and Yochelson, 
1962, p. 74), Montana (Baston, 1962, p. 38), Ohio (Sturgeon:and Hoare, 
1968, p. 21), New Mexico (Sutherland and Harlow, 1973, p. 15), and 
Wyoming (Gordon, 1975, p. D20). It has also been recorded from the 
W~ber Formation, Colorado, Wewoka Formation, Oklahoma, Saginaw Forma-
tion, Michigan, Kittanning Shale, Pennaylvania, and Dwale Shale, 
Kentucky (Carter and Carter, 1970, p. 148). 
In North Dakota, 1• carbonaria was found at nineteen localities 
(Appendix A) in the Tyler Formation. 
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NDGS Distance below the top of the Tyler 
well Number of Formation 
number specimens ft (m) 
4907 16 44.0 (13.4) to 53.0 (16.2) 
5334 87 21. 7 (6.6) to 50.6 (15.4) 
4959 23 .28.62 (8.72) to 34.21 (10.43) 
5001 71 28. 69 (8. 74) to 35.12 (10.70) 
5442 74 21.15 (6.45) to 58.94 (17.96) 
1484 3 68. 0 (20. 7) 
4091 38 40.48 (12.34) to 67.13 (20.46) 
4741 14 44.2 (13.5) to 45.9 (14.0) 
2667 19 56.0 (17.1) to 79.0 (24.1) 
2117 36 14.0 (4.3) to 27.5 (8.4) 
2075 35 25.5 (7 .8) to 42.0 (12.8) 
2357 22 49.0 (14.9) to 60.0 (18. 3) 
2458 5 51.0 (15.5) to 53.5 (16.3) 
522 6 54.0 (16.4) to 58.0 (17. 7) 
2395 8 52.0 (15.8) to 55.0 (16.8) 
448 5 56.0 (17.1) to 99.0 (30.2) 
2426 1 *66.0 (20.1) to 67.0 (20.4) 
1508 4 91.5 (27.9) to 95.0 (28.9) 
2723 3 119.0 (36.3) to 123.5 (37. 6) 
*interval of 
Remarks.--The total number of specimens of Lingula carbonaria 
from the Tyler Formation is greater than the number reported. On bed-
ding planes where specimens nearly covered the entire surface. only one-
eighth of the surface was utilized for the count. Complete valves were 
:measured in the one-eighth selected. 
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Order ACROTRETIDA 
Suborder ACROTRETIDINA 
Superfamily DISCINACEA Gray, 1840 
Family Discinidae Gray, 1840 
Subfamily Orbiculoideinae Schuchert and LeVene, 1929 
Genus Orbiculoidea D'Orbigny, 1847 
~ species (by subsequent designation of Rowell, 1962).--
0rbicula forbesi Davidson, 1848, p. 334. 
Diagnosis.--Concentric ornament of both valves varying from 
fine growth lines to well-developed fila; brachia! valve conical 
to subconical, apex not depressed and submarginal, as in 
Schizotreta; pedicle valve subconical to gently concave, pedicle 
tract narrow, closed anteriorly by listrium, foramen at posterior 
end of slit continued obliquely through shell to open internally 
in front of posterior margin; low median ridge may occur in 
brachia! valve extending anteriorly from apex (Rowell, 1965, 
p. H285). 
Comparison.--Genera similar to Orbiculoidea are Lingulodiscina, 
Roemerella and Diacina. Lingulodiscina differs froni. Orbiculoidea by 
posaession of an elongate, oval, brachial valve and submarginal beak. 
Roemerella is similar to a mature Orbiculoidea, but Roemerella has a 
strongly concave pedicle valve, central apex, and pedicle track on a 
broadly elevated area. Discina differs by having a very narrow pedicle 
opening, absence of a pedicle tube, and presence of a ventral median 
septum. 
Orbiculoidea missourienais (Shumard), 1858 
Plate 13, figure 8 
Discina missouriensis Shumard, 1858, p. 221. 
Orbiculoidea missouriensis (Shumard). Mudge and Yochelson, 1962, p. 74, 
pl. 11, fig. 15; Sturgeon and Hoare, 1968, p. 22, pl. 1, figs. 
7-11 (Synonymy to date). 
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Diagnosis.--Small Orbiculoidea, circular to suboval, length 
sliahtly greater than width, average dimensions length 8.4 mm, width 
7.9 mm; brachial valve broadly conical, apex approximately one-fourth 
valve length from posterior margin, anterior slope gently convex, 
posterior slope straight to gently concave, interior with low, narrow 
medium septum that starts at apex and extends one-half distance to 
anterior margin; pedicle valve with apex near center, anterior slope 
gently concave, posterior slope convex, pedicle track narrow, closed 
by listrium posteriorly, foramen small, oblique; prosopon of both 
valves of regularly-spaced, fine, concentric fila with wide, smooth 
interspaces toward valve margins, fila developed stronger on pedicle 
valve (modified from Sturgeon and Hoare, 1968, p. 22). 
Description ~material.--A single brachial valve from the 
Tyler Formation is assigned to Orbiculoidea missouriensis. The cir-
cular shape, size, and prosopon of regularly-spaced, fine, concentric 
fila with smooth interspaces are characters that were used for identi-
fication. The length and width of the specimen are 5.0 mm 1 and thus 
it differs slightly from the diagnosis of the species. True apex 
position and anterior.and posterior slope curvature are distorted 
because the specimen is flattened. 
Comparison.--Orbiculoidea missouriensis is similar to .Q.. 
interlineata and Lindstroemella patula. O. interlineata differs 
by the presence of striate interspaces. L. patula differs from .Q_. 
missouriensis by the presence of a Y-shaped septal structure on 
the interior of the brachial valve. 
Types~ repository. Hypotype UND Cat. No. 13911., Paleon-
tological Collections, Department of Geology, University of North Dakota. 
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Occurrence.--Orbiculoidea missouriensis is a rather common 
species in the Pennsylvanian System of the mid-continent region of 
North America. It occurs at numerous stratigraphic horizons in 
Illinois, Mi.ssouri, Kansas, Nebraska, Iowa and Ohio. 
In North Dakota, O. missouriensis was found at one locality in 
the Tyler Formation; bedding plane Al.728b (NDGS well 4091), 67.3 ft 
(20.5 m) below the top of the Tyler Formation, contains the specimen. 
Orbiculoidea sp. A 
Orbiculoidea sp. B Gordon, 1975, p. D21, pl. 1, figs. 7, 8 
Description of material.--A single specimen from the Tyler For-
mation is assigned to Orbiculoidea sp. A. The specimen is a flattened 
brachia! valve and 11.0 mm wide. The anterior portion of the valve 
is missing, and true apex position and anterior and posterior slope 
curvature are impossible to determine because of distortion. The apex 
was apparently at the posterior and of the valve. Prosopon consists of 
numerous, fine to slightly coarse, closely-spaced, concentric fila. 
There is no indication of radial prosopon. 
Gordon (1975, p. D21, 22) noted a few of the same characters in 
a brachia! valve specimen from the A.msden Formation. Circular outline, 
eccentri.c umbo, and s.urface prosopon of fine to coarse, concentric fila 
are characters. close to those of the Tyler specimen. His specimens of 
Orbiculoidea sp. B differ from the Tyler specimen by larger size (i.e., 
20.6 mm length and Width). 
R.e.positoey.--Paleontological Collections, Department of Geology, 
Univers.ity of North Dakota. 
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Occurrence.--The specimens noted by Gordon (1975, p. D22) are 
from the Ranchester Limestone and Horseshoe Shale Members, Amsden For-
mation, Neokoninckophyllum hamatilis Zone, Morrowan Series, Pennsyl-
vanian System, Sublette and Carbon Counties, Wyoming. 
In North Dakota, Orbiculoidea sp. A was found at one locality 
in the tyler Formation. Bedding plane Al634b (NDGS well 5442), 34.58 
ft. (10.54 m) below the top of the Tyler Formation, contains the 
specimen. 
Remarks.--The Tyler specimen and Amsden specimens may be con-
specific. The meager record, however, does not seem sufficient to 
erect a new species. 
Class ARTICULATA 
Order STROPHOMENIDA 
Suborder STROPHOMENIDINA 
Superfamily DAVIDSONIACEA King, 1950 
Family Schuchertellidae Williama, 1953 
Subfamily Schuchertellinae Williams, 1953 
Genus Schuchertella Girty, 1904 
1z2!. species (by original designation of Girty, 1904, p. 734).--
Streptorhynchus lens White, 1862, p. 28. 
Diagnosis.--Plano-convex to biconvex, costellate, with costel-
lae added by intercalation during shell growth; dorsal interarea linear; 
cardinal process lobes low, not united posteromedianly; median ridge 
dividing dorsal adductor field variably developed; shell substance 
impunctate (Williams, 1965, p. H408). 
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Comparison.--Genera in the same subfamily and similar to 
Schuchertella are Diplanus, Orthopleura and Schuchertellopsis. 
Diplanus has costate prosopon interrupted by strong,. irregular imbri-
cation and is pseudopunctate. Orthopleura has a more convex pedicle 
valve, costate prosopon, and is pseudopunctate. Schuchertellopsis 
has a pedicle valve completely cemented to the substrate and is (com-
monly) distorted or bears a cicatrix of attachment. 
Schuchertella pratteni (Mcchesney), 1859 
Plate 13, figures 9, 10 
Orthis pratteni McChesney, 1859, p. 33. 
Schuchertella pratteni (McChesney). Dunbar and Condra, 1932, p. 117-
121, pl. 15, figs. 1-10. 
Diagnosis.--Gently biconvex Schuchertella, subquad.rate, width 
greater than length, greatest valve width near midlength, hinge line 
straight, lateral valve areas slightly concave; dimensions of average 
specimen length 17.1 mm, ~idth 20.0 mm, thickness through both.valves· 
6.0 mm; brachia! valve with shallow median sinus, cardinal area very 
narrow, prominent in young individuals, cardinal process low, short, 
posterior face bilobed, paired muscle facets small, close together, 
crural plates widely divergent and remain near hinge line to their 
terminus that is elevated, bluntly-rounded, and slightly concave 
posteriorly; pedicle valve with triangular cardinal area, at 75 -
80° to the plane of the valves, beak pointed, may be produced, forms 
apex from which valve surfaces slope evenly; median septum absent, 
dental lamellae reduced to very slight ridges under margins of the 
deltidium, deltidium strongly arched, apical angle of approximately 
54 
40°, perideltidial area set off with apical angle of 80 - 90°, occupies 
approximately one-half of cardinal area; prosopon of radial costellae, 
low, bluntly suhangular, intercostal sulci same size as costellae, 
costellae intercalated, valve surfaces multicostellate (modified from 
Dunbar and Condra, 1932, p. 118 and 120). 
Description of material.--Eighteen near complete specimens from 
the Tyler Formation are assigned to Schuchertella pratteni (Mcchesney). 
'l'he subquadrate shape, width greater than length, greatest width at 
approximately midlength, straight hinge line, widely divergent crural 
plates and bilobed cardinal process, concave lateral valve areas, and 
multicostellate prosopon of equal size costellae and intercostal sulci 
are characters in close agreement with the diagnosis. 
Specimens range (Table 9, Appendix B) in length from 2.0 mm to 
approximately 15.0 mm and in width from 3.0 mm to approximately 20.0 mm. 
Thirteen of the specimens are brachia! valve exteriors, four are brachial 
interiors, and one is a composite mold(?) of a brachial valve. 
Co:aq>arison.--Schuchertella pratteni is somewhat similar to 
Derbyia crassa and to Streptorhynchus affine. The absence of a median 
septum, low bilobed cardinal process, and fine costellate prosopon serve 
to separate!• pratteni from D. crassa that has a median septum, less 
divergent crural plates, subquadrate cardinal process and coarser 
costellae. !• pratteni is larger, has a more convex brachia! valve, 
and a lower and more Byml!le.trical pedicle beak than S. affine. 
Types and repository.--Rypotypes UND Cat. Nos. 13912., 13913., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
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Occurrence.--The type material of Schuchertella pratteni, as well 
as specimens noted by Dunbar and Condra (1932, p. 120, 121) are from the 
. 
Lower Fort Scott Limestone and Labette Shale Members, Henrietta Forma-
tion, Demoinesian Series, Pennsylvanian System, St. Louis County, Missouri. 
In North Dakota,~. pratteni was found at six localities (Appendix 
A) in the Tyler Formation. 
NDGS 
well 
number 
4959 
5001 
5442 
1646 
522 
2723 
Number of 
specimens 
2 
2 
1 
3 
8 
2 
Distance below the top of the Tyler 
formation 
ft (m) 
28.62 (8.72) 
29.3 (8.9 
35.91 (10.94) 
46.0 (14.0) to 47.0 (14.3) 
30.0 (9.0) to 31.0 (9.4) 
124.0 (37.8) to 125.0 (38.1) 
Family Orthotetidae Waagen, 1884 
Subfamily Orthotetinae Waagen, 1884 
Genus Orthotetes Fischer de Waldheim, 1829 
,!I2.! apecies (by subsequent designation of Girty, 1908, p. 186).--
0rthotetes radiata Fischer de Waldheim, 1850, p. 491. 
Diagnosis.--Subequally biconvex to resupinate, finely costel-
late; dental ridges united by secondary shell substance to poste-
rior edge of ventral medium septum to define smell delthyrial 
chamber CODIDOnly filled with secondary shell substance and less 
commonly extending antero-medianly for entire length of ventral 
interarea; cardinal process lobes fairly low, separate poste-
riorly but united into median ridge anteriorly (Williams, 1965, 
p. H410). 
Comparison.--Genera similar to Orthotetes are Derbyoides and 
Derbyia. Dunbar and Condra (1932, p. 72) clearly pointed out differ-
ences between the three genera. Orthotetes possesses short dental 
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1amellae that converge to form a small spondylium supported by the 
median septum, whereas Derbyoides and Darbyia have dental lamellae 
obsolete. Derbyoides has a cardinal process joined to spoon-shaped 
and recurved crural plates that lack crural buttresses, whereas the 
cardinal process in Derbyia is joined to long diverging crural plates 
that are reinforced by crural buttresses. 
Orthotetes ap. A 
Plate 13, figures 11, 12 
Orthotetes (Orthotetes) sp. Easton [part], 1962, p. 42, 43, pl. 5, 
fig. 5 [not figs. 1-4]. 
Orthotetes (Derbyia) sp. Easton [part?], 1962, p. 43 [?not pl. 4, 
figs. 17, 30]. 
Orthotetes sp. A Gordon, 1975, p. D30, D31, pl. 2, figs. 19-21; 
text fig. 3E. 
Description of material.--Three specimens from the Tyler For-
mation are aligned with Orthotetes sp. A of Gordon. Straight posterior 
margin, large size, narrow pseudodeltidium, greatest length approxi-
mately at midlength, short medium septum, and prosopon multicostellate 
(central part of valve) to parvicostellate with costellae separated by 
subequal intercostal aulci centrally are characters that are similar 
to those noted by Gordon (1975, p. D30) in his specimens and were used 
for comparison. 
One of the Tyler specimens is a large fragment (anterior area) 
of a valve. The other specimens are near-complete valves. Specimen 
A1844b-3 is about 30.0 mm long, about 44.0 rmn wide and is a conjoined, 
flattened pair of valves with the brachial valve upward. Specimen 
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Al963-l is a pedicle valve (convex upward) about 33.0 mm long and about 
40.0 mm wide. 
Types and reposito!):'..--Hypotypes UND Cat. Nos. 13914., 13915., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--Specimens noted by Gordon (1975, p. D30, D31) are 
from the Horseshoe Shale Member, Amsden Formation, Morrowan Series, 
Pennsylvanian, Antiquatonia black.welder! Zone, Johnson County, Wyoming 
and from the Ranchester Limestone Member (same formation, series. age 
and zone as above), Lincoln and Teton Counties. Wyoming. Specimens 
noted by Easton (1962, p. 42, 43) are from the Cameron Creek Member, 
Tyler Formation and Alaska Bench Limestone, south-central Montana. 
In North Dakota, Orthotetes sp. A was found at three localities 
in the Tyler Formation. Bedding planes Al.844b-3 (NDGS Well 2667), 74.0 
ft (22.5 m) below the top of the Tyler, Al954-l (NDGS Well 1741), that 
occurs within the interval of 30.5 ft (9.3 m) to 32.0 ft (9.7 m) below 
the top of the Tyler, and Al.963-1 (NDGS 2723), that occurs within the 
interval of 129.0 (39.3) to 130.0 ft (39.6 m) below the top of the 
Tyler, contain the specimens assigned to the species. 
Suborder CHONETIDINA 
Superfamily CRONETACEA Bronn, 1862 
Family Chonetidae Bronn, 1862 
Subfamily Rugoaoohonetinae Muir-Wood, 1962 
Genus Eolissochonetes Hoare, 1960 
!t2.!_ species (by subsequent designation of Muir-Wood, 1962).--
Eolissochonetes keyesi Muir-Wood, 1962, p. 76, text-fig. 14a. 
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Diagnosis.-~Concavo-convex, subrectangular, broad low sulcus on 
pedicle valve may be present; cardinal extremities slightly rounded, 
right angled, or produced; brachial and pedicle valve interiors resemble 
those of Mesolobus more closely than those of Chonetes; brachial valve 
interior with long, fairly high median septum; radial rows of papillae 
present, in thickened valves papillae fused to form radial ridges (modi-
fied from Hoare, 1960, p. 220). 
Comparison.--Eolissochonetes is similar to Lissochonetes, but 
differs by its smaller size, less marked ventral median sulcus, long 
dorsal median septum and less defined brachial ridges. 
Eolissochonetes keyesi Muir-Wood, 1962 
Plate 13, figures 14-23 
Chonetes laevis Keyes, 1888, p~ 229, pl. 12, figs. 3a, b; Keyes, 1891, 
p. 246; Keyes, 1894, p. 55, 56, pl. 37, figs. Sa, b; Dunbar 
and Condra, 1932, p. 166, 167. 
Eolissochonetes laevis (Keyes) [not Davidson, 1866). Hoare, 1960, 
p. 220, 221, pl. 31, figs. 12-16. 
Eolissochonetes keyesi Muir-Wood, 1962, p. 76, text-fig. 14a. 
Diagnosis.--Eolissochonetas of medium size, widest at or just 
anterior to hingeline, width equal 1.5 times length, average dimensions, 
width 15.0 mm, length 10.0 mm, thickness through both valves 2.0 mm; 
lateral margins slightly concave or straight and curve smoothly into 
straight anterior margin, greatest valve convexity just anterior to 
beak, sulcus faint, broad, and shallow may be present; cardinal areas 
of both valves narrow·, tapering, brachia! wider than pedicle; cardinal 
spines 5-7 on each side of beak, straight, diverge laterally at 35-40°, 
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smaller and shorter near beak; pedicle valve interior with high median 
septum, which becomes low in space of 2.0-3.0 mm and extends slightly 
past midlength, papillae in radial rows cover surface except for muscle 
scars, 1-2 rows enlarged on each side of medium septum, diductor scars 
large, subtriangular, adductor scars small, oval, close to median sep-
tum, hinge teeth short and sounded, dental lamellae absent, small 
deltidium partially closes delthyrium; brachial valve interior with 
long median septum, which extends almost to anterior margin, highest 
at anterior end, areas adjacent not thickened, papillae same size, in 
radial rows cover surface, except for ears, muscle scars not impressed, 
covered with papillae, pair of crural lamellae diverge from cardinal 
process a short distance parallel to hinge line, dental sockets 
enclosed between crural lamellae and cardinal area, cardinal process 
small, low with four slightly diverging ridges, small muscle facet 
between each lateral pair of ridges; prosopon of growth lines only 
(modified from Hoare, 1960, p. 221). 
Description of material.--Thirty-five specimens from the Tyler 
Formation are assigned to Eolissochonetes keyesi. Smooth, concavo-
convex valves, greatest,width at hinge ~ine, right angled to very 
slightly produced cardinal extremities, lateral margins mainly straight, 
3-5 low angle spines on either side of beak and valve interiors with 
radial rows of papillae are characters that are in agreement with the 
diagnosis of this speci~s. 
Specimens range (Appendix B, Table 10) in maximum width from 
3.0-12.0 mm, length from 2.0-7.0 mm, and cardinal spine angles range 
from 46-57°. Nine of the specimens are brachia! valve exteriors, one 
ia a pedicle valve interior, twenty-three are pedicle valve exteriors, 
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and two are conjoined pairs of valves free of matrix. The pedicle valve 
interior has a median septum that becomes obscure in a space equal to 
one-third of the valve length and is flanked on either side by areas 
that are apparently poorly preserved adductor muscle scars. 
Comparison.--Species similar to Eolissochonetes keyesi are E. 
bilobatus and E. pseudoliratus. !• bilobatus has a greater length-
width ratio, greater individual valve thickness, more pronounced car-
dinal extremities, and a chilidium. !• pseudoliratus is suboval to 
semicircular in outline, exteriors appear lirate (capillate) where 
abraded, cardinal spines diverge laterally at 60°, and greatest width 
is near midlength. 
Types and repository.--Hypotypes UND Cat. Nos. 13916.-13923., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--The type specimens of Eolissochonetes keyesi are 
from the Demoinesian Series, Pennsylvanian System of Iowa (Muir-Wood, 
1962, p. 76). The species has also been reported from the Morrow Group 
of Oklahoma (Muir-Wood, 1962, p. 76) and from the Robinson Branch Shale 
and black shale under the Tiawah Limestone, Cabaniss Group, Demoinesian 
Series, Pennsylvanian System of Missouri (Hoare, 1960, p. 221). 
In North Dakota, E. keyesi was found at five localities (Appen-
dix A) in the Tyler Formation. 
NDGS Distance below the top of the Tyler 
well Number of Formation 
number specimens ft (m) 
4907 3 53.68 (16.36) 
5334 1 52.25 (15.92) 
4091 3 67.94 (20.71) 
2309 16 127.0 (38.71) to 129.5 (39.47) 
1508 4 93.0 (28.34) to 95.0 (28.95) 
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E. pseudoliratus (Easton)?, 1962 
Plate 14, figures 1,2 
Chonetea pseudoliratus Easton, 1962, p. 44, 45, pl. 5, figs. 8-13. 
Eolissochonetes pseudoliratus (Easton). Gordon, 1975, p. D33-34, 
pl. 1, figs. 42-50, 52. 
Diagnosis.--Eolissochonetes of medium size, widest at midlength, 
width approximately 1.6 times length; cardinal extremities rounded, or 
very slightly produced, lateral margins and anterior margin smoothly 
curved, sulcus very faint, broad or absent; pedicle interarea low, 
inclined 120 - 140° to plane of commissure, brachia! interarea inclined 
55-75° to plane of commissure; cardinal spines 6-8 on each side of beak, 
straight, diverge laterally at approximately 60°; pedicle valve interior 
with platelike median septum, that becomes low and terminates short of 
midlength, papillae in well-defined radial rows cover surface, diductor 
scars fan-shaped, faint in young shells, adductor scars along median 
septum, vascular trunks flank end of septum and extend beyond midlength, 
pseudodeltidium partially closes triangular delthyrium; brachia! valve 
interior with low median septum extends approximately three-fourths valve 
length, fused posteriorly with pair of lateral septa, that diverge at 
approximately 50-60°, and extend approximately one-third valve length, 
two raised elongate areas continue diagonally from lateral septa a 
short distance and die out, pair of subtriangular depressions between 
elongate areas and socket ridges, and pair of depressions between 
elongate areas and medium septum, papillae in well-defined radial rows, 
crural ridges diverge from cardinal process at approximately 135°, 
broaden, bifurcate and die out, round myophore pit anterior to 
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cardinal process with four ridges, endospines thick along anterior part 
of valve; prosopon of very faint growth lines; appearing lirate (capil-
late) where abraded (modified from Easton, 1962, p. 44, 45, and Gordon, 
1975, P• D33, D34). 
Description of material.--Eight specimens from the Tyler Forma-
tion are assigned to Eolissochonetes pseudoliratus. Greatest width at 
midlength, rounded cardinal extremities, smoothly curved lateral and 
anterior margins, and three to five high angle spines on either side 
of the beak are characters that are close to the diagnosis. 
Specimens range (Appendix B, Table 11) in maximum width from 
4.0-10.0 mm, length from 3.0-7.0 mm, and cardinal spine angles range 
from 67-84°. All of the specimens are pedicle valve exteriors. 
Comparison.--Eolissochonetes pseudoliratus is similar to E.? 
suttoni, and Gordon (1975, p. D34) noted that when the latter species 
is better known the two may be found to be conspecific. Presently,!•? 
suttoni is thought to be larger in size and to possess a broad sulcus, 
whereas E. pseudoliratus is smaller and either lacks a sulcus or has a 
very shallow one. 
Types and repository.--Hypotypes UND Cat. Nos. 13924., 13925., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--The holotype of F.olissochonetes pseudoliratus is 
from the Heath Formation, Mississippian System, Fergus County, Montana. 
ParatYPes and topotypes are from the Cameron Creek Formation and the 
Alaska Bench Limestone, Mississippian or Pennsylvanian System, Montana 
(Easton, 1962, p. 45). The species has also been reported from the 
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Ranchester Limestone Member, Amsden Formation, Morrowan Series, Pennsyl-
vanian, Wyoming and from the Horseshoe Shale Member, Amsden Formation, 
latest Chesterian Series, Mississippian, Wyoming (Gordon, 1975, p. D34). 
In North Dakota,!• pseudoliratus? was found at one locality in 
the Tyler Formation. The specimens occurred in NDGS well 1508 from 91.0 
ft (27.73 m) to 95.0 ft (28.95 m) below the top of the Tyler Formation. 
Remark.s.--Specific assignment is with some doubt, Five of the 
specimens are molds of exteriors, two retain all shell material, are 
well preserved, and exhibit diagonistic characters, and one is a partial 
specimen that retains shell material, is larger than the others, and 
appears lirate where abraded. 
Genus Pl!cochonetes Paeckelmann, 1930 
:!'.ll!_ species (by original designation of Paeckel:mann, 1930, p. 
222, 306, 311).--Chonetes buchianus de Koninck, 1843, p. 208. 
Diagnosis.--Small to medium-sized concavo-convex, pedicle 
valve medianly arched, pseudodeltidium small or absent; shell 
costate or costellate, rarely bifurcating, numerous growth 
lines, spines at high angle (55 to 70°), spinules developed; 
septum in brachial valve extending half of its length or 
absent, inner socket ridges short, curved {Muir-Wood, 1965, 
p. H430). 
Comparison.--Plicochonetes is similar to Rugosochonetes. 
Rugosochonetes has a thicker shell, more reflexed dorsal interarea, 
' 
much finer radial and concentric prosopon, a well-developed pseudo-
deltidium, chilidium. or chilidial plates, and cardinal spines at a 
low angle, whereas Plicochonetes is thinner shelled, has more prom-
inent prosopon, a small or no pseudodeltidium, no chilidium., and 
cardinal spines at a high angle. 
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Plicochonetes dotus Sturgeon and Hoare, 1968 
Plate 14, figures 3-11 
Plicochonetes dotus Sturgeon and Hoare, 1968, P• 33-34, pl. 4., figs. 
6-15. 
Diagnosis.--Plicochonetes of small size, widest at hinge line, 
lateral ears strongly concave, lateral margins converge anteriorly and 
curve smoothly into convex anterior margin, median area of pedicle valve 
flattened, cardinal spines up to five on each side of beak, diverging 
laterally at 63°; pedicle valve interior with small pseudodeltidium; 
brachia! valve interior with short, strong median septum, which extends 
slightly beyond midlength, spinose at anterior end, uneven in height 
and width, cardinal process and chilidial plates present, inner socket 
ridges strong, short, not parallel to hinge line, alveolus large, pair 
of narrow lateral septa, which diverge at 61°, brachia! ridges moderately 
developed, outlined by enlarged endospines or fused with endospines, 
muscle scars not impressed, anterior portion and lateral margins with 
endospines, valve margin papillose; prosopon of costae and costellae 
(modified from Sturgeon and Hoare, 1968, p. 33-34). 
Description of material.--Thirty-five specimens from the Tyler 
Formation are assigned to Plicochonetes dotus. Small size, greatest 
width at hinge line, well developed concave lateral ears, margin 
curvature and especially costellate prosopon are external characters 
close to the species diagnosis. 
Specimens range (Appendix B, Table 12) in maximum width from 
4.0-18.0 mm, length from 3.0-12.0 mm, and cardinal spine angle for a 
single specimen that retains spines long enough to measure is 64°. 
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One of the specimens, is a brachia! valve exterior, three are brachia! 
valve interiors, twenty-six are pedicle valve exteriors, four are con-
joined pairs free of matrix, and one is a conjoined pair with the 
brachia! valve exterior exposed. One of the brachia! valve interiors 
(Al843-3) has the cardinal process, inner socket ridges, and lateral 
septa well preserved. 
Comparison.--Species similar to Plicochonetes dotus are 
"Chonetes" arkansanus, "c!' ornatus, and !:• glenparkensis. ".£~ arkansanus 
differs by its larger size, greatest convexity posterior to midlength 
and finer costae and costellae. "C." ornatus and!:• glenparkensis have 
coarsercostateprosopon, whereas_!:. dotus is more finely multicostellate. 
Types and repository.--Hypotypes UND Cat. Nos. 13926.-13921., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--The type specimens of Plicochonetes dotus are from 
the Lower Mercer shale, Pottsville Group, Pennsylvanian System. Ohio 
(Sturgeon and Hoare, 1968, p. 34). 
In North Dakota,_!:. dotus was found at five localities (Appendix 
A) in the Tyler Formation. 
NDGS Distance below the top of the Tyler 
w:ell Nmnber of Formation 
number specimens ft (m) 
2667 24 56.0 (17 .1) to 76.3 (23.3) 
2357 2 60.0 (18.3) to 61.5 (18.7) 
2309 4 127.0 (38. 7) to 129.5 (39 .5) 
448 3 97.0 (29. 6) to 103.0 (31. 4) 
1508 2 91.0 (27. 7) to 92.0 (28.0) 
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Remarks.--Sturgeon and Hoare (1968, p. 34) noted that their Ohio 
occurrence of Plicochonetes extended the previously reported geologfo; 
range (Devonian to Lower Carboniferous, Muir-Wood, 1962) up to the 
lower part of the Upper Carboniferous. The occurrence of this taxon 
in the Tyler Formation further substantiates their geologic range 
extension. 
Subfamily Chonetinellinae Muir-Wood, 1962 
Genus Neochonetes Muir-Wood, 1962 
!I£!. species (by original designation of Muir-Wood, 1962, p. 87).--
Chonetes dominus R.H. King, 1938, p. 259. 
Diagnosis.--Small to medium-sized, plano- to slightly 
concavo-convex, ventral valve may be sulcate; pseudodeltidium 
vestigal or absent, chilidium present; capillate or smooth 
anteriorly, many spinules, hinge spines numerous; medium sep-
tum anteriorly elevated, with inner socket ridges and commonly 
outer ones also (Muir-Wood, 1965, p. H431-432). 
Comparison.--Genera similar to Neochonetes are Rugosochonetes, 
Lissochonetes and Chonetinella. Neochonetes differs from Rugosochonetes 
by more defined brachia! ridges, non-development of accessory septa in 
addition to lateral septa, strong inner socket ridges, ridges bounding 
diductor scars and vascular trunks very prominent in pedicle interiors, 
and cardinal spines at a low angle. Neochonetes differs from 
Lissochonetes by fine capillate prosopon, low angle cardinal spines, 
sockets supported by inner and outer ridges, and longer well-defined 
median septa. Neochonetes is larger and possesses a shallower median 
sulcus than does Chonetinella. 
Neochonetes platynotus (White), 1874 
Plate 14, figures 12, 13 
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Chonetes platY!lota White, 1874, p. 19. White, 1877, p. 121, pl. 9, 
figs. 6a-e. 
Neochonetes? platynotus (White). Sutherland and Harlow, 1973, p. 23-24, 
pl. 2, figs. 14-26, pl. 3, figs. 10-14. 
Diagnosis.--Neochonetes of small size, wi.dest at midlength or 
hinge line, average dimensions, width 11.2 mm, length 7.8 mm, thickness 
through both valves 2.2 mm; alae small and indistinct, lateral margins 
nearly straight, anterior margin gently curved, posterior margin very 
slightly curved, beak. faintly extended; pedicle valve gently and uni-
formly convex, mesial flattening slight and anterior, sulcus broad, 
and shallow may be present, interarea flat, apsacline, height approxi-
mately one-tenth width, striated horizontally, pseudodeltidium convex, 
fills posterior one-third of delthyrium, cardinal spines, 5-8, small 
on each side of beak, diverge laterally at 35-45°, brachia! valve flat, 
with fold if pedicle sulcate, interarea very narrow, hypercline, width 
one-half that of pedicle interarea; pedicle interior with moderate 
median septum that extends to midlength, septum swollen before 
delthyrium, at midlength may be continuous as row of low papillae, 
flanked by lateral ridges in median part of valve, lateral ridges 
parallel, closely spaced, may become thickened and form, with median 
septum, elevated platform in median part of valve, adductor scars 
small, oval just posterior to lateral ridges, diductor scars broad, 
flaring, anterior and lateral areas covered with regular radiating 
rows of papillae; brachia! interior with median septum., low poste-
riorly, elevated anteriorly, extends to three-fifths valve length, 
separated from cardinal process by alveolus, cardinal process stout, 
sculptured wi.th channels, socket ridges stout, diverge from hinge 
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line at approximately 20°, lateral septa low, broad, diverge from median 
septum at approxi)Dately 30°, becomes indistinct, brachia! ridges low, 
distinct, anterior and lateral areas finely papillose; prosopon of 
faint capillae to smooth surface, growth lines prominent anteriorly 
(modified from Sutherland and Harlow, 1973, p. 23-24). 
Description~ material.--Fourteen specimens from the Tyler For-
mation are assigned to Neochonetes platynotus. Small size, greatest 
width at hinge line, margin curvature, three to four cardinal spines 
on each side of beak, approximately flat brachia! valves, small indis-
tinct alae, and prosopon of smooth to finely capillate exteriors with 
prominent anterior growth lines are characters in agreement with the 
diagnosis of the taxon. 
Specimens range (Appendix B, Table 13) in maximum width from 
9.0-14.0 mm, length from 6.0-9.0 mm and cardinal spine angles range 
from 47-67°. Four of the specimens are brachia! valve exteriors, one 
is a brachia! valve interior, and nine are pedicle valve exteriors. 
One of the molds of the exterior of a pedicle valve (Al946-1) has 
part of the median septum on it, another decorticated pedicle exte-
rior (Al948-5) has the median septum preserved. 
Comparison.--Species similar to Neochonetes platynotue are!• 
dominus, and "Chonetes" chouteauensis. N. platyrtotus ciiffers from!• 
dominus by its smaller size, and in lacking a sulcus and well-
developed capillae. "C." chouteauensis is smaller, more sulcate, 
and more transverse in shape than!• platynotus. 
Types and repository.~Hypotypes UND Cat. Nos. 13933., 13934., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
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Occurrence.--The syntypes of Neochonetes platynotus are from 
"Carbonifiarous strata near Santa Fe, New Mexicon (Sutherland and 
uarlow, 1973., p. 25). Thelect:otype is from the La Pasada Formation, 
Morrowan Series, Pennsylvanian System, New Mexico. The species also 
occurs in the upper part of the Morrow Group, northeastern Oklahoma 
(Sutherland and Harlow, 1973, p. 25). 
In North Dakota,!• platynotus was found at one locality in 
the Tyler Formation. The specimens occur in NDGS well 1508 from 91.5 
ft (27.9 m) to 94.0 ft (28.6 m) below the top of the Tyler Formation. 
Suborder PRODUCTIDINA 
Superfamily PRODUCTACEA Gray, 1840 
Family Productidae Gray, 1840 
Genus Diaphragmus? Girty, 1910 
~ species (by original designation of Girty, 1910a, p. 217).--
Productus elegans Norwood & Pratten, 1855, p. 13. 
Diagnosis.--Small to medium size, elongate, cincture variably 
developed; brachia! valve trails thin-shelled, repeated; diaphragm 
curved, repeated; cardinal process bilobate, dorsally inclined, adduc-
tor scars obscurely dendritic and smooth; prosopon of both valves 
""' 
costate, rugose, faintly reticulate posteriorly; pedicle valve spines 
. on costae, in two rows near hinge, grouped on flanks; brachial valve 
on flanks and trail (modified from Muir-Wood, 1965, p. H484). 
Comparison.--DiaphraS!us is quite similar to Productus !!.·~· 
(1957b, p. 505) noted that the two genera can be separated on 
trail size. In Diaphra~ the diaphragm is large and 
tYPically differentiated into three concentric parts, whereas the 
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trail is small (i.e., shorter than the width of the diaphragm). 
Productus .!.•.!.• possesses a trail that is man.y times longer than the 
width of the diaphragm.. Also, Diaphrapus is smaller and has brachial 
spines, whereas Productus is larger and has a non-spinose brachia! 
valve. 
Diaphragmus? nivosus Gordon?, 1975 
Plate 14, figures 14-22 
Productus fasciculatus McChesney, 1860. Easton, 1962 1 p. 48, 49, 
pl. 6, figs. la-Sb. 
Diaphragm.us nivosus Gordon, 1975, p. D40-D42, pl. 4, figs. 5-14. 
Diagnosis.--Broad low shallowly sulcate Diaphra~us 
having wide hinge and moderately short trail. Ornamenta-
tion of 40 to 75 coatae and costellae on both valves; 
rather coarse spines sparsely scattered on pedicle valve, 
including concentration of as many as 12 spines on each 
flank near ears (Gordon, 1975, p. D40). 
Description of material.--Forty-six specimens from the Tyler 
Formation are assigned to Diaphragm.us? nivosus?. Most of the speci-
mens are distorted and all are incomplete valves. Small size, curved, 
repeated diaphragm, bilobate cardinal process, costate, prosopon, 
reticulate prosopon posteriorly, and wide hinge are characters col-
lectively exhibited by several specimens and were used for identifi-
cation. Generic and specific identification are both with question 
because of the incomplete specimens. Twenty-three of the specimens 
are pedicle valve exteriors, twenty-one are brachial valve exteriors, 
one is a brachial valve interior, and one is a brachial valve exte-
rior With part of the interior visible. Specimens from the Tyler 
differ from Gordon's species diagnosis oy lacking spines. None of 
the pedicle valves have flank areas intact or visible. Tyler 
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specimens are generally lacking valve areas where spines or spine bases 
would be present. One of the brachial valves (Al920-12) is apparently 
still articulated to its pediclevalve and spines are visible in the 
hinge area although the pedicle valve is buried in matrix. None of 
the brachia! valves has anterior trails attached. Since all of the 
specimens are incomplete to some extent measurements would not attempted. 
Costae on two brachial valves (Al894-4; 5) numbered 65 and 61. 
Comparison.--Diaphragmus nivosus is similar to D. fasciculatus, 
and D. cestriensis. D. nivosus can have up to two hundred pedicle 
spines, whereas a maximum of about seventy have been reported in D. 
fasciculatus. D. nivosus has a broader shell, median sulcus, oval to 
subrectangular visceral d~sk, a greater number of costae, and fewer 
spines than D. cestriensis. 
'!ypes and repository.--Hypotypes UND Cat. Nos. 13934.-13940., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--The primary types of Diaphragm.us nivosus are from 
the Heath Formation, Late Mississippian, Fergus and Golden Valley 
Counties, Montana (Gordon, 1975, p. D42). The species has also been 
reported from the Horseshoe Shale Member, Amsden Formation, Chesterian 
Series, Miasissippian, Teton County, Wyoming (Gordon, 1975, p. D42). 
In North Dakota, _!l.? nivosus? was found at six localities 
(Appendix A) in the Tyler Formation. 
NDGS 
well 
number 
4091 
2667 
2357 
2309 
448 
1508 
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Distance below the top of the Tyler 
Number of Formation 
specimens ft (m) 
1 67.t. (20.5) 
2 75.2 (22.9) to 77.96 (23.76) 
7 60.0 (18.3) to 61. 5 (18. 7) 
6 127.0 (38.7) to 128.0 (39.0) 
15 97. 0 (29.6) to 99.0 (30.2) 
15 93.0 (28.3) to 95.0 (28.9) 
Family Echinoconchinae Stehli, 1954 
Genus Echinoconchus Weller, 1914 
~ species (by subsequent designation of Chao, 1927, p. 24, 
63).--Productus punctatus J. Sowerby, 1822, p. 22. 
Diagnosis.--"Small to large concave-convex or brachia! valve 
geniculated, both valves with bands bearing concentric rows of two 
saries of fine prostrate spines forming dense coat, adductors smooth" 
(Muir-Wood, 1965, p. R484). 
Comparison.--Genera similar to Echinoconchus are Pustula, 
Juresania, and Echinaria. Echinoconchus has two series of valve 
spines on each valve band, and Pustula luls one size of spine per 
valve band. Juresania lacks valve bands in ilmnature individuals and 
has indistinct valve bands in mature individuals. Echinoconchus is 
smaller, has a wider hinge line, a less incurved and tapering um.ho, 
and a smaller, less advanced cardinal process than does Echinaria. 
Echinoconchus genevievensis Weller?, 1914 
Plate 15, figures 4, 5 
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Echinoconchus genevievensis Weller, 1914, p. 140, 141, pl. 13, figs. 
1-6. 
Diagno.sts.--Small to medium, concavo-convex Echinoconchus; width 
slightly greater than length, hinge line less than width, greatest width 
anterior to midlength; pedicle valve strongly convex, greatest depth pos-
terior of valve middle, umbo prominent, narrow, protrudes above hinge 
line, surface curves abruptly to cardinal margin and gently to lateral 
and anterior margins, slightly compressed toward cardinal extremities, 
sinus originates in umbonal region, depth and width moderate, bottom 
rounded, laterally ill-defined; beak, small, pointed, strongly incurved; 
brachial valve, gently concave except cardinal extremities which are 
flattened, fold originates near valve middle becomes stronger ante-
riorly; prosopon of both valves regular, generally well-defined spinose 
concentric bands 2-4 mm wide, spines fine, crowded, apressed, posterior 
spines coarser than anterior on each band (modified from Weller, 1914, 
P• 140). 
Description of material.--Two specimens from the Tyler Formation 
are assigned to Echinoconchus genevievensis? Small size, a width greater 
than length and greater than hinge line, the maximum width anterior of 
midlength, presence of a brachial fold, prosopon of concentric spinose 
bands, and long hinge line are characters that are close to the diag-
nosis of the species. One of the specimens (Al843a-l) has a length of 
13.0 mm, width of 16.0 mm, hinge length of 12.0 mm, and is a brachia! 
valve exterior. Part of the median septum is visible. The cardinal 
process is bilobed and has lateral ridges extending from it along the 
hinge line. Parts of spines are preserved in the postero-middle valve 
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area. Spine bases are more concentrated along the lateral and anterior 
va.lve surface. The other specimen (Al.843c-2) has a length of approxi-
mately 13.0 mm, width of 17.0 mm, hinge length of approximately 14.0 
mm, and is a brachial valve exterior. 
Comparison.--Species similar to Echinoconchus genevievensis are 
!• angustus, .!• alternatus, and.!• semipunctatus. E. genevievensis dif-
fers from.!• angustus by a less prominent sulcus and a longer hinge 
line • .!• genevievensis is much smaller and has a shorter hinge line 
than either.!• alternatus or j,. semipunctatus. 
Types and repository.--Hypotypes UND Cat. Nos. 13941., 13942., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--The type material of Echinoconchus genevievensis 
is from the Ste. Genevieve Limestone, Mississippian System of Illinois 
and Missouri (Weller, 1914, p. 141). 
In North Dakota,!• genevievensis? was found at one locality in 
the Tyler Formation. Bedding planes Al843a-1 and Al843-2 (NDGS well 
2667), 73.0 ft (22.2 m) to 75.5 ft (23.0 m) helow the top of the Tyler, 
contain the specimens assigned to the species. 
Remarks,--Easton (1962, p. 47, 48) originally described E. 
angus.tus from the Heath Formation, Mississippian System and Cameron 
Creek Formation, Mississippian or Pennsylvanian System, Montana. His 
species is very similar to the species that occurs in the Tyler. 
Easton pointed out that the hinge line of!• genevievensis is about 
78 percent of the greatest valve width, whereas the hinge line of E, 
angustus is only 54 percent of the greatest valve width. It is on 
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this basis that the specimens from the Tyler (hinge lines 75 and 82 
percent of greatest valve width) are questionably assigned to E. 
genevievensis. 
Family Dictyoclostidae Stehli, 1954 
Subfamily Dictyoclostinae Stehli, 1954 
Genus Antiquatonia Miloradovich, 1945 
Type species (by original designation of Miloradovich, 1945, 
p. 496).--Productus antiquatus J. Sowerby, 1821, p. 15, pl. 317, figs. 
1, 5, 6. 
Diagnosis.--Small to large, both valves geniculated; costate 
and rugose, prominently reticulate posteriorly, spines scattered, 
row near hinge, and up flanks commonly on curved ridge, rare on 
brachia! valve; med1an lobe of small cardinal process dorsally 
directed, spinelike lophidium; lateral ridges diverging from 
hinge, not extending down lateral margin (Muir-Wood, 1965, 
p. H495). 
Comparison.--Genera externally similar to Antiquatonia are 
Dictyoclostus, Marginifera, Chaoiella and Pugilis. The presence of 
a spinose ridge at the base of the lateral flanks in Antiquatonia and 
its absence in Dictyoclostus, Marginifera, and Chaoiella is an impor-
tant character for distinguishing the above genera. Pugilis has 
repetition of trails in the brachia! valve, lacks anterior lamellose 
thickening, has more prominent rugae, and better developed reticula-
tion than does Antiquatonia. 
Antiquatonia coloradoensis (Girty)?, 1903 
Plate 15, figure 9 
Productus inflatus Mcchesney~ Girty, 1903, p. 359-361, pl. 3, figs. 
1-3. 
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.Antiguatonia coloradoensis (Girty). Sutherland and Harlow, 1973, p. 51, 
pl. 11, figs. 1-5. 
Antiquatonia cf. A. coloradoensis (Girty). Gordon, 1975, p. D47-49, 
pl. 5, figs. 1-9 (Synonymy to date). 
Diagnosis.--Medium size, very gibbous, transversely subquadrate 
Antiquatonia; pedicle valve highly inflated, posterior more strongly 
flexed than anterior, beak small, incurved, projects slightly above 
hinge line, ears large, extended, vaulted, sulcus broad, shallow, dis-
tinct, median septum lacking in umbonal region, adductor scars dendritic; 
brachia! valve concave over visceral area and geniculate beyond it, 
median septum broad and low posteriorly, narrow and elevated anteriorly, 
extends two-thirds across visceral disk, muscle attachment area broader 
than long, slightly elevated anteriorly, irregular, radial, dendritic 
surface, brachia! impressions, fine, extend almost to edge of visceral 
disk, cardinal process small, sessile, short, low, rounded with medially 
grooved, small, median lobe, dorsally curved, and flanked by two curved 
lateral lobes that surround distinct pits; prosopon of costae, fine, 
irregular in size and spacing, increases in coarseness from umbonal 
region to trail, concentric WTinkles posteriorly, spines, large and 
scattered over surface of pedicle valve, costae bifurcate at spine 
baaea, row of spines above notch on each flank, increase rapidly in 
size and row curves around ears (modified from Girty, 1903, p. 359, 
360; Sutherland and Harlow, 1973, p. 51; and Gordon, 1975, p. D48, D49). 
Description of material.--One specimen from the Tyler Formation 
is assigned to Antiquatonia coloradoensis (Girty)? The subquadrate-
shaped, inflated pedicle valve, the beak projecting above the hinge 
line, large extended ears, a distinct, shallow sulcus and especially 
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a prosopon of costae and spines on the pedicle valve, with a spine row 
near the hinge and on the ridge along lateral flanks were characters in 
close a3reement with the diagnosis. The specimen has 18.0 mm of its 
length exposed (distance from hinge line to approximate position of 
geniculation), a width of approximately 25.0 mm, and well preserved, 
very coarse spines that vary in length from spine bases only to a maxi-
mum of 10.0 mm. The specimen is a pedicle valve oriented with its hinge 
line parallel to the bedding plane. Most of the shell material is miss-
ing and it is difficult to judge costae size. Because of this, identi-
fication at the species level is with question. 
Comparison.--Species similar to Antiquatonia coloradoensis are 
A. pernodosa and A. hermosana. ~- pernodosa is smaller, the sulcus is 
more prominent, and the prosopon is coarser than in A. coloradoensis. 
Another difference between these two species, noted by Gordon (1975, 
p. D48-49), is the spine pattern. In A. coloradoensis the spines, in 
a row above the notch on each flank, increase abruptly in size, and 
the row curves around the ear and tends to follow the direction of 
the costae, whereas in A. pernodosa the row of spines is fairly 
straight and is apparently continuous with a row of moderately large 
spines that crosses the mid-anterior slope. A. hermosana is less con-
vex, has coarser costae, and is generally larger than~- coloradoensis. 
!IP.!. and repository.--Rypotype lJND Cat. No. 13943., Paleontologi-
cal Collections, Department of Geology, University of North Dakota. 
Occurrence.--The syntypes of Antiquatonia coloradoensis are 
from the Weber Shale(?), Pennsylvanian System, Park County, Colorado 
(Girty, 1903, p. 361). The species has also been reported from the 
Hermosa Formation, Pennsylvanian System, Colorado; from the La Pasada 
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and Flechado Formation, Morrowan and lower Atokan, Pennsylvanian System, 
New Mexico, from the Kessler Limestone Member, Bloyd Formation, Morrowan, 
northwest Arkansas (Sutherland and Harlow, 1973, p. 51); from the Horse-··· 
shoe Shale Member Amsden Formation, Morrowan, Pennsylvanian, Carbon and 
Johnson Counties, Wyoming, and Ranchester Limestone Member, Amsden For-
Ill8tion, Morrowan and Atokan, Pennsylvanian, Carbon and Sheridan Counties, 
Wyoming; and from the Tyler formation and Alaska Bench Limestone, 
Pennsylvanian System, central Montana (Gordon, 1975, p. D48). 
In North Dakota,!· coloradoensis? was found at one locality in 
the Tyler Formation. Bedding plane Al839-5 (NDGS well 2667), 70.0 ft 
(21.3 m) below the top of the Tyler, contains the specimen. 
Remarks.--Gordon (1975, p. D48) pointed out that A. coloradoensis 
from both Wyoming and Montana "may belong in a subspecies of A. 
coloradoensis that differs from the typical form in generally lacking 
a sulcus in the pedicle valve." The specimen from the Tyler of North 
Dakota has a sulcus and perhaps future workers with more specimens may 
be able to advance the understanding of this species group in North 
Dakota, Montana, and Wyoming. 
Family Linoproductidae Stehli, 1954 
Subfamily Linoproductinae Stehli, 1954 
Genus Linoproductus? Chao, 1927 
!rE.!, species (by original designation of Chao, 1927, p. 25).--
Productus ~ D'Orbigny, 1842, p. 55, pl. 5, figs. 8, 9. 
Diagnosis.--Small to large, geniculated; both valves irre-
gularly costellate, rugae as broad wrinkles on flanks and ears, 
better developed in brachia! valve; spines scatt.ered, prostrate 
or suberect, and in one or two rows at high angle to hinge, rare 
in brachia! valve; prominent lamellae interrupting costallae in 
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brachia! valve and representing internal diaphragms and broken 
off ends of trails; cardinal process trilobate, with sulcate 
median lobe; alveolus present; lateral ridges short, diverging 
from hinge; second pair of ridges bounding posterior part of 
adductors (Muir-Wood, 1965, p. HSOO). 
Linoproductus? sp. 
Plate 15, figure 10 
Description of material.--A single specimen from the Tyler For-
mation is questionably assigned to Linoproductus species indeterminate. 
The specimen is a partial conjoined pair of valves, of indeterminate 
length, and has a width of 32.0 mm. The pedicle valve i.s highly arched 
and the brachia! valve is slightly concave where exposed in cross sec-
tion. The pedicle valve prosopon consists of flexuous costellae, ~hich 
are rounded, separated by intercostellate and rounded grooves about 
equal in size to the costellae, and added by intercalation. Fine spine 
bases are scattered upon the anterior slope of the pedicle valve. Much 
of the anterior slope and all of the trail are missing. Lateral areas 
are pyritized and diagnostic characters in these areas are obliterated 
because of p~eservation. 
~ and repository.--Hypotype UND Cat. No. 13944., Paleontologi-
cal Collections, Departme?t of Geology, University of North Dakota. 
Occurrence.--In North Dakota, Linoproductus·? sp. was found at 
one locality in the Tyler Formation. Bedding plane Al855c-l (NDGS well 
2667), 81.0 ft (24.7 m) below the top of the Tyler, contains. the specimen. 
Remarks. --the species to whi.ch this specimen should be assigned 
is indeterminate and the assignment is made with question at the genus 
level because of the partial condition of the material. 
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Order SPIRIFERIDA Waagen, 1883 
Suborder ATHYRIDIDINA Boucot, Johnson & Staton, 1964 
Superfamily ATHYRIDACEA M'Coy, 1844 
Family Athyrididae M'Coy, 1884 
Subfamily Athyridinae M'Coy, 1844 
Genus CO!f1POsita Brown, 1849 
~ species (by original designation of Brown, 1849, p. 131).--
Spirifer ambiguus Sowerby, 1823, p. 105. 
Diagnoeis.--Biconvex shells with dorsal fold and ventral 
sulcus, or fold may bear medial furrow; lateral slopes may 
bear indistinct low plications; growth lines not lamellose. 
Short dental plates present; cardinal plate perforate apically, 
and may develop posteriorly extended flanges; dorsal myophragm. 
may be present; jugum essentially as in Athyr"is (Boucot, 
Johnson, Pitrat, and Staton, 1965, p. H662). 
Comparison.--Genera similar to CO!f1POSita are Cleiothyridina, 
Squamularia, Reticularia, and Martinia. Composita can be differentiated 
from Cleiothyridina. Squam.ularia, and Reticularia on the basis of its 
smooth valve exteriors, whereas in the latter three genera minute spine 
bases are present. Martinia has a small pedicle valve interarea. 
whereas Composita does not. 
Composita cf._£. ovata Mather, 1915 
Plate 15, figures 1-3, 8 
Composita ovata Mather, 1915, p. 212, 213, pl. 14, figs. 6-6c; Dunbar 
and Oondra, 1932, p. 370, 371, pl. 43, figs. 14-19; Gehrig, 
1958, p. 13, pl. 5, figs. 5-13, 24-27, 38-40; Hoare, 1961, 
p. 90, 91, pl. 12, figs. 3, 4; Grinnell and Andrews, 1964, 
p. 234-236, pl. 39, figs. 1, 2, 7, 8; Sturgeon and Hoare, 
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1968, p. 57, 58, pl. 18, figs. 11-18; Gordon, 1965, p. D63, 
D64, pl. 10, figs. 1-15, 26-32. 
Composita subquadrata (Hall). Easton, 1962, p. 78, 79, pl. 11, 
figs. 10-18. 
DiaS!losis.--Medium-sized Composita having subovate shell, 
greatest width at or just anterior to middle; sulcus shallow; 
fold low and broad. Pedicle valve moderately convex; brachial 
valve suboval to subcircular in outline, approximately as con-
vex as pedicle valve (Gordon, 1975, p. D63). 
Description of material.--The material consists of five speci-
mens from the Tyler Formation. Medium size, subovate shape, greatest 
width approximately at midlength, smooth valve exteriors except for 
growth lines that are slightly pronounced anteriorly, and a shallow 
sulcus are characters that were used for identification. Specimens 
are to be compared with .f_. ovata because of their poor preservation. 
Three of the specimens are almost completely flattened, one is a mold 
of an exterior of a pedicle valve, and one retains original convexity. 
All of the specimens, with the possible exception of the external mold 
(Al835b-2), are conjoined pairs of valves. It is felt that flattening 
of a taxon shaped like _g_. ovata would not greatly effect relative valve 
measurements (i.e., both length and width would probably be increased 
by a proportionately equal amount). Specimens range (Appendix B, 
Table 15) in length from 10.0 mm to approximately 22.0 mm and in 
width from approximately 22.0 mm and in width from approximately 
9.0-28.0 mm. 
Comparison.--Species similar to Composita ovata are _g_. 
ozarkana, .9_. argentea, _g_. elongata and C. subtilita. C. ovata is 
less subquadrate, the convexity is less, and the fold and sulcus 
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are not as well developed as inf. ozarkana. C. ovata is thinner for 
its size and has a less strongly developed fold and sulcus than does 
c. argentea. C. elongata is longer and more strongly convex than Q. 
ovata. C. ovata is more ovate, has lesser valve convexity, and a less 
pronounced fold and sulcus than does C. subtilita. These five species 
of Composita occur in the same stratigraphic position and intergrada-
tions have been noted between them (Dunbar and Condra, 1932, p. 370, 
371; Easton, 1962, p. 79; Grinnell and Andrews, 1964, p. 234, 235; 
Sturgeon and Hoare, 1968, p. 57; Sutherland and Harlow, 1973, p. 66, 
67). 
Types and repository.--Hypotypes UND Cat. Nos. 13945.-13947., 
13948., Paleontological Collections, Department ef Geology, University 
of North Dakota. 
Occurrence.--Composita ovata is a rather long ranging species 
that is widely distributed in rock units (Morrowan to Wolfcampian) 
that range in age from Early Pennsylvanian to Early Permian (Gordon, 
1975, p. D63). The species has been reported from Arkansas, Ohio, 
Illinois, Nebraska, Kansas, Missouri. New Mexico, Wyoming and Montana. 
Wyoming occurrences are from the Horseshoe Shale Member, Carbon County 
and Ranchester Limestone Member, Carbon, Sheridan, Lincoln, and Teton 
Counties, Amsden Formation, Morrowan, Pennsylvanian (Gordon, 1975, 
p. D64). Montana occurrences are from the Cameron Creek Formation and 
Alaska Bench Limestone, Mississippian or Pennsylvanian System (Easton, 
,1962, p. 79). 
In North Dakota, C. ovata was found at two localities in the 
Tyler Formation. The specimens occur in NDGS wall 2667 from 63.55 ft 
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(19.37 m) to 75.3 ft (22.9 m) and in NDGS well 2723 from 123.5 ft 
(37.6 m) to 124.0 ft (37.8 m) below the top of the Tyler Formation. 
Composita? sp. 
Plate 15, figures 6, 7 
Description of material.--Two specimens from the Tyler Formation 
are questionably assigned to Composita species indeterminate. Both of 
the specimens are rather small partial pedicle (?) valves whose shape 
suggest Composita. One of the specimens (A1494b-l) may be compared 
with C. ovata. It has a length of approximately 9.0 mm, a width of 
approximately 8.0 mm, and retains most of the original convexity. The 
other specimen (Al961-4) has a length and width of approximately 7.0 mm 
and a gross shape that suggests Composita. Diagnostic characters that 
would permit a more definite assignment are lacking. 
~ and repository.--Hypotypes UND Cat. Nos. 13949., 13950., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--In North Dakota, Composita? sp. was found at two 
localities in the Tyler Formation. One of the specimens occurred in 
NDGS well 5334 at 41.26 ft (12.57 m) below the top of the Tyler and the 
other occurred in NDGS well 2723 in the interval from 124.0 ft (37.8) 
to 125.Q ft (38.1 m) below the top of the Tyler. 
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Phylum MOLLUSCA 
Class GASTROPODA 
Subclass PROSOBRANCHIA 
Order ARCHAEOGASTROPODA 
Suborder uncertain 
Superfamily uncertain 
Family uncertain 
Genus and species indet. 
Plate 15, figure 11 
Description of material.--A single fragment of the ultimate 
whorl(?) of a turbiniform gastropod was found in the Tyler Formation. 
The specimen has five spiral lirae confined to the lower one-half of 
the whorl that decrease in coarseness and spacing in an adapical 
direction. The specimen is approximately 2.0 mm long and 6.0 mm 
wide. The absence of diagnostic characters does not allow a firmer 
identification. 
~ and repository.--Hypotype UND Cat. No. 13954., Paleon-
tological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--A fragment of a gastropod, genus and species 
indeterminate, was found at one locality in the Tyler Formation. 
Bedding plane Al728-b (NDGS well 4091), 67.3 ft (20.5 m) below the 
top of the Tyler Formation, contains the specimen. 
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Subclass OPISTHOBRANCUIA 
Order UNCERTAIN 
Superfamily PYRAMIDELLACEA d'Orbigny, 1840 
Family Streptacididae Knight, 1931 
Genus Donaldina Knight, 1933 
~ species (by original designation of Knight, 1933, p. 57).--
Aclisina grantonensis Donald, 1898, p. 60. 
Diagnosis.--High-spired, with moderately deep labral sinus 
that culminates roundly high on whorl; protoconch with initial 
discoidal whorl that caps spire flatly or is deviated either 
simply or at top of a variably long segment of disjunct whorls. 
Ornament of spiral threads confined generally to lower part of 
whorl (Knight, Batten, Yochelson, and Cox, 1960, p. I322). 
Comparison.--The three genera Donaldina, Platyconcha, and 
Streptacis in the family Streptacididae are all quite similar and 
separated by means of their respective prosopon. The prosopon of 
Donaldina consists of spiral threads, whereas Platyconcha has strong 
collabral costae and Streptacis has only growth lines. 
Donaldina pygma.ea (Weller)?, 1916 
Plate 15, figures 12-14 
Solenospira pygmaea S. Weller, p. 256, pl. 18, figs. 1-6; C. Branson, 
1937 [part, fide Gordon and Yochelson, 1975, p. F22], p. 658. 
Donaldina sp. cf • .!!• tenuis (de Koninck). Elias, 1958, p. 20-21, 
pl. 2, fig. 5, text fig. 1. 
Donaldina aff. _!!. pygmaea (Weller), Gordon and Yochelson, 1975,, 
p. F22, pl. 2, fig. 44. 
Diagnosis.--Donaldina with apical angle approximately 20°, whorls 
gently convex, sutures deeply impressed; prosopon of ispiral lirae and 
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and finer threads; spiral lirae moderately strong, 6-7 on lower three-
fourths of whorl, becoming more closely spaced abapically; finer threads, 
three on upper one-fourth of whorl, and up to five finer threads on base, 
becoming weaker toward umbilical area (modified from Gordon and 
Yochelson, 1975, p. F22). 
Description of material.--Eleven specimens from the Tyler Forma.-
tion are assigned to Donaldina pygmaea?. The specimens have apical 
angles of approximately 20°, gently convex whorls, deeply impressed 
sutures, and a prosopon of coarse lirae and finer threads. All of the 
specimens are fragmented. They either lack parts of bases and spires, 
or if spires are present, protoconchs are missing. None of the speci-
mens have apertures preserved. 
The specimens range (Appendix B, Table 16) in length from 
approximately 2.5-6.0 mm with a mean of 4.1 mm, number of whorls pre-
served ranges from 1-5 with a mean of 3.5, apical angles range from 
16-20° with a mean of 18.4°, the number of coarse lirae per specimen 
ranges f1~om 3-6 with a mean of 4.6, and number of fine threads ranges 
from 0-3 with a mean of 0.9. 
Identification .at the species level is with slight question 
because specimens from the Tyler exhibit characters that are similar 
to both Gordon and Yochelson's Amsden specimens and Weller's Ste. 
Genevieve specimens. The Tyler specimens have fewer coarse lirae 
than those reported by Gordon and Yochelson (1975, p. F22). The Ste. 
Genevieve specimens are smaller, have 4-5 lirae and no fine threads 
(fide Gordon and Yochelson, 1975, p. F22). Tyler specimens have 
3-6 lirae with 0-3 fine threads. Gordon and Yochelson (1975, p. F22) 
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believed that the Amsden and Ste. Genevieve specimens represent two dis-
tinct species; but I believe that the Amsden, Ste. Genevieve, and Tyler 
ma.teria.1 repre.sents intraspecific variation within the same species. 
Comparison.--D. tenuis is similar to Donaldina pygmaea. D. 
pygmaea is smaller than D. tenuis and occurs in the Upper Mississippian 
of North America, whereas Q. tenuis occurs in the Lower Carboniferous 
of Europe. Further study may indicate that the two forms are conspe-
cific. 
Types and repository.--Hypotypes UND Cat. Nos. 13951.-13953., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--The holotype o~ Donaldina pygmaea is· from the Ste. 
Genevieve Limestone, Chesterian Series, Mississippian System, at Water-
loo, Illinois (Weller, 1916, p. 256). The species has also been 
reported from the Horseshoe Shale Member (fide. Gordon and Yochelson, 
1975, p. F22), Amsden Formation (•Sacajawea Formation), Little Popo 
Agie River, Fremont County, Wind River Range, Wyoming (Branson, 1937, 
p. 658) and from the Redoak Hollow Formation, upper Mississippian, 
southern Oklahoma (Elias, 1958, p. 20-21). 
In North Dakota, Donaldina pywna,ea? was found at one locality 
in the Tyler Formation. Bedding plane A1459a (NDGS well 5334), 23.3 
ft (7.11 m) below the top of the Tyler Formation, contains the speci-
mens assigned to tb.e species. 
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Class BIVALVIA 
Subclass PALAEOTAXODONTA 
Order NUCULOIDA 
Superfamily NUCULANACEA H. Adams & A. Adams, 1858 
Family Nuculanidae Adams & Adams, 1858 
Genus Paleyoldia Lintz, 1958 
~ species (by original designation of Lintz, 1958, p. 108).--
Yoldia glabra Beede & Rogers, 1899, p. 133, pl. 34, figs. 4a, b. 
Diagnosis.--Medium to small taxodont pelecypods with nar-
row, posteriorly directed chondrophore. Umbos depressed, 
opisthogyrate; posterior produced, rostrate. Valves com-
pressed, gaping anteriorly. External ornamentation lacking, 
or of sharp shallow concentric striae best developed over 
medial po~tion of the valve and becoming obscure at the 
anterior margin and rostrum. Chondrophore directed poste-
riorly, hinge plate continuous and with dorsal teeth. Inte-
rior ventral margin smooth (Lintz, 1958, p. 108, 109). 
Comparison.--Genera similar to Paleyoldia are Nuculana and 
Phestia. Paleyoldia has centrally located depressed umbones, and an 
anterior gape, whereas Nuculana has prominent umbones located anterior 
of midlength and lacks a gape. Paleyoldia has a much thinner shell, 
is laterally compressed, has a gape, and rectangular-shaped anterior 
teeth, whereas Phestia is thick-shelled, more inflated, lacks a gape, 
has chevron-shaped anterior teeth, and very prominent umbones. 
Paleyoldia amsdenensis (Branson & Greger), 1918 
Plate 15, figures 15-18 
Paleoneilo amsdensensis Branson & Greger, 1918, p. 323, pl. 19, 
figs. 23, 24, text fig. 1. 
Paleyoldia amsdenensis (Branson & Greger). Gordon & Pojeta, 1975, 
p. E9, ElO, pl. 1, figs. 14-31, text fig. 1. 
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Diagnosis.~-Shape yoldiaform., strongly rostrate; peaks of umbones 
near midlength, umbones central in young individuals, slightly anterior 
of center in mature individuals; prosopon of concentric growth lines 
and vague radial markings; pallial line with shallow posterior sinus; 
adductor muscle scars, anterior large, elongate, quadrate, posterior 
smaller, more oval; accessory muscle scars prominent, paired ante!ior 
and posterior pedal scars, two or three pairs of medial muscle scars 
located in um.bona! region; dentition of anterior and posterior tooth 
rows interrupted by chondrophore between beaks, anterior row longer 
than posterior (modified from Gordon and Pojeta, 1975, p. E9). 
Description of material.--Two specimens from the Tyler Formation 
are assigned to Paleyoldia amsdenensis. The size, yoldiaform shape, dis-
tinctly rostrate posterior, central umbones, and prosopon of concentric 
growth lines are very close to the speci~s diagnosis. 
One of the specimens is free of matrix and is a pair of complete, 
conjoined valves. It has the following dimensions: length 17.3 mm. 
height 8.6 mm, L/H 2.0, H/L 49.7 percent, maximum convexity (both valves) 
3.6 mm, midlength 8.6 mm, and anterior end to umbo 9.5 mm. The other 
specimen is a pair of incomplete, open. conjoined valves embedded in 
matrix with their convex side upward. 
Comparison.--A apecies similar to Paleyoldia am.sdenensis is!• 
glabra. The posterior end of!• amsdenensis is quite compressed, ros-
trate, and approaches a pointed or tapered end, whereas!_. glabra is 
less compressed, less rostrate, and has a more rounded posterior end. 
Types and reposito!Y.--Hypotypes UND Cat. Nos. 13955., 13956., 
Paleontological Collections, Department of Geology, .University of North 
Dakota. 
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Occurrence.--The lectotype of Paleyoldia amsdenensis is from the 
Horseshoe Shale Member, Amsden Formation, late Chesterian, Mississippian, 
probably Carlinia amsdeniana Subzone; ~ide Gordon and P~jeta, 1975, p. 7, 
10), Fremont County, Wyoming. Ilypotypes noted by Gordon and Pojeta 
(1975) are from the same stratigraphic horizon. 
In North Dakota, f• amsdenensis was found at one locality in the 
Tyler Formation. Bedding planes A 1835b (NDGS well 2667), 63.55 ft 
(19.4 m) below the top of the Tyler Formation and A 1856c (NDGS w~ll 
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2667), 84.04 ft (25.6 m) below the top of the Tyler, contain the ~peci-
mens assigned to the species. 
R.emarks.--Gordon and Pojeta (1975, p. ElO) noted that P. 
amsdenensis is ,the only Paleyoldia whose musculature is completely 
known. A detailed description of the musculature based on well pre-
served molds is given in their paper. Unfortunately, internal char-
acters are not visible on either of the Tyler specimens. 
Order PTERIOIDA 
Suborder PTERIINA 
Superfmnily AMBONYCHIACEA s. A. Miller, 1877 
Family Myalinidae Frech, 1891 
Genus Posidoniella de Koninck, 1885 
~ species (by monotypy) de Koninck, 1885, p. 88. Inoceramus 
vetustus Sowerby, 1829, p. 162, pl. 584, fig. 2. 
Diagnosis.--"Ventricose shells of inoceramid aspect without 
radial ornamentation, anterior auricle, or umbonal deck; prismatic 
layer thin" (Newell, 1969, p. N291). 
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Comparison.--Genera similar to Posidoniella are Posidonia and 
Caneylla. Ramsbottom (1959) succinctly gave external morphologic 
criteria-for distinction of the three genera. In Posidoniella the 
umbo is terminal, in Posidonia the umbo is approximately central and 
the hinge line is short, whereas in Caneyella the umbo is toward the 
anterior end and the hinge line is long. The presence of a small 
anterior auricle in Posidonia and Caneyella and its absence in 
species of Posidoniella is another distinct character for separa-
tion of the tax.a. 
Posidoniella variabilis Hind, 1897 
Plate 15, figures 21-24 
Posidoniella variabilis Hind, 1897, p. 100-101, pl. 7, figs. 7-9; Schmidt, 
1934, p. 44, fig. 45; Demanet, 1941, p. 76-77, pl. 2, fig. 3; 
Ramsbottom, 1959, p. 405, pl. 71, fig. 10; Yates, 1962, p. 402-
403~ pl. 60, fig. 5. 
Caneyella wapanuckensis Girty, 1909, p. 34-35, pl. 3, fig. 9. 
Diagnosis.--Mytiloid-shaped Posidoniella; umbo pointed and ter-
minal; hinge line short; anterior margin directed posteriorly, making 
an acute angle with hinge line; posterior margin greater curvature than 
anterior margin, approximately parallel to it; prosopon of fine concen-
tric growth lines, irregular, concentric corrugations near ventral edge 
of valves present in some individuals (modified from Yates, 1962, p. 
402). 
Description of material.--Twenty-six specimens from the Tyler 
Formation are assigned to Posidoniella variabilis. Specimens are ovate, 
have exteriors smooth except for growth lines, thin shells, and umbones 
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that are terminal and level with the straight hinge line. The margin 
is straight to very slightly curved in the anterior to ventral region, 
strongly curved along the venter, and curved to nearly straight from 
the ventral to dorsal area. 
Specimens range (Appendix B, Table 17) in length from 2.5 to 
approximately 30.0 mm with a mean of 11.2, in height from 2.0 to 
approximately 38.0 DIii. with a mean of 11.6 mm, and in hinge length 
from 2.0-20.0 mm with a mean of 8.6 mm. Ten specimens are right 
valves and sixteen are left valves. 
Comparison.--Posidoniella variabilis is similar to P. vetustus • 
.!'..• variabilis differs from!· vetustus by having the valve exterior 
smooth except for the presen·ce of growth lines and umbones level with 
the hinge line;!• vetustus has prominent concentric ribs and grooves 
on the exterior and umbos that rise well above the hinge line. 
Types~ repository.--Hypotypes UND Cat. Nos. 13957.-13960 •• 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--The lectotype of P. variabilis is from the Milli-
stone Grit Series {Namurian), Great Britain (Hind, 1897, p. 101). 
Schmidt (1934, p. 44, ~ Yates, 1962) noted P. variabilis in beds 
with Dimorphoceras loone7i in Germany and Demanet (1941, p. 76-77, 
~ Yates, 1962) recorded it within the D. cf. D. looneyi horizon 
in France (both in Cravenoceratoides bisati Subzone, C. nitidus Zone, 
Arnsbergian Stage, Namurian. Yates (1962) noted P. variabilis on 
Slieve Anierin, County Leitrim, Eire, Ireland from the entire.£. 
nitidus Zone (E2bl - E2b2, Arnsbergian Stage, Namurian). 
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In North Dakota, P. variabilis was found at five localities 
(Appendix A) in the Tyler Formation. 
NDGS Distance below the top of the Tyler 
well Number of Formation 
number specimens ft (m) 
5334 3 23.9 (7.28) 
5001 11 32.13 (9.79) to 35.12 (10.70) 
5442 1 23.9 (7. 07) 
2075 4 26.0 (7.92) to 27.0 (8.23) 
2723 1 *124.0 (37.80) to 125.0 (38.10) 
*interval of 
"Nonmarine" bivalves 
Philosophy of nomenclature.--I have identified only those indi-
viduals that were complete enough to allow measurement as standardized 
by Davies and Trueman (1927) of maximum length parallel to the hinge 
line (L), maximum height perpendicular to the hinge line (R), length 
of anterior end measured from the beak to the anterior margin parallel 
to the hinge line (A), the angle between the dorsal and posterior mar-
gins (S), and the angle between the hinge line and radial axis from 
the umbo to the lowest point on the ventral margin (A). The use of 
both qualitative and quantitative characters (Davies and Trueman, 1927; 
Davies, 1930; Tchernyshev, 1931; Leitch, 1936, 1940, 1942; Trueman and 
Weir, 1946-1968; Weir, 1945; Eagar, 1948, 1951, 1952a, 1952b, 1953a, 
. 1953b, 1960, 1974; Broadhurst, 1959; and Rogers, 1965) is necessary 
for generic and specific determination in this group. 
The ratios of H/L and A/Lare converted to a percentage to give 
an indication of shape and beak. position; angle S gives an indication 
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of obliquity of the shell. The measurements L, H, B, and A were readily 
obtained, but A proved to be difficult. This was because it was diffi-
cult to decide the. exact location of the beak in many of the specimens 
because of flattening with distortion in the umbonal area. Measurement 
of inflatedness, the maxim.um. dimension across both valves measured per-
pendicular to the hinge line (W), was not possible on any of the 
specimens. 
Extreme intraspecific variability is present within this group, 
and the approach of quantifying characters seems to be a useful one. 
Davies and Trueman (1927) and Trueman and Weir (1946-1968) were aware 
of intraspecific variation within this group and the latter (1946, 
p. 20) followed a practice of" ••• limiting the specific name to 
forms which are practically identical with the holotype of the species." 
Trueman and Weir further stated (1946, p. 20), "Thus we regard the holo-
type as forming a fixed point in the evolving plexus which we take to 
represent the lineage." In each diagnosis they stated the extent of 
variation that they interpreted as representative of the species. In 
essence, they accepted a scatter of specimens around the holotype as 
conspecific forms. They further stated (p. 20), "Thus we may accept 
the species as forming something more than a point in the plexus, a 
narrow ring around the holotype including forms which may be accepted 
as falling within the species." Forms beyond an arbitrary line (sur-
rounding the holotype and conspecific forms) were assigned an aff. 
notation. Forms that exhibit a few characters in comm.on with the 
holotype were assigned a cf. notation. The logic behind this system 
is not valid becauaewhen scatter diagrams are prepared, there can be 
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overlap between species in the cf. area and possibly witnin the aff. 
area •. It is my opinion that a greater range of intraspecific varia-
tion should be included in determining species within this group. 
The s~udy of "nonmarine" bivalves advanced with the development 
of the variation diagram (Fig. 4B) by Leitch (1936, 1940, 1942). A 
variation diagram serves to illustrate continuous variation, in several 
features taken together, in an assemblage of fossils around a norm 
(''holotype"). ·When variation can be defined in terms of valve measure-
ments alone, the diagram serves to illustrate shape, obliquity and beak 
position changes graphically. Compass directions are used to describe 
areas in the diagram. In the variation diagram given as an example in 
figure 4, shells in the northern half show a progressive increase, radi-
ally away from the norm in the H/L ratio; in the southern half, the H/L 
ratio decreases outward radially; in the western half the ventral mar-
gin straightens and becomes reflected; and in the eastern half the 
ventral margin becomes more curved. In the northeast and southwest 
directions shells show progressive expansion of the posterior end; 
and in the northwest and southeast directions the dorsal margin of· 
the shell becomes arched, and the ventral margin becomes straight. 
Variation diagrams are generally accompanied by distribution diagrams 
(Fig. 4B) which are scatter plots of the entire assemblage (or popula-
tion). In order to maintain visual clarity, only certain individuals 
are selected from the distribution diagram (individuals denoted by 
shaded circles) and shown in the variation diagram. Trueman and Weir 
(1946~1968), Eagar (1951, 1952b, 1953a, 1953b, 1960, 1974), and Broad-
hurst (1959) are but a few of the studies where the variation diagram 
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Fig. 4. Distribution diagram (A) and a variation diagram (B) 
to'sho~ variation around the norm of specimens of Caroonicola sp. from 
above the Lower Mountain Mine of Standish (Upper Carboniferous), near 
Wigan, Lancashire, England, at C.46X (slightly modified from Eagar, 
1974, p. 223). Shaded circles denote specimens figured in variation 
diagram. Further explanation of diagrams is given in text. 
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or modifications of it have been utilized for "nonmarine" bivalves. 
Such diagrams are included herein (Figs. 5-7) as an aid to clarifying 
these aspects of intraspecific variation. 
Genus Anthraconaia Trueman & Weir, 1946 
~ species (by original designation of Trueman and Weir, 1946, 
p. xv).--Anthracomya adamsii Salter, 1861, p. 230, 233, pl. 2, figs. 7, 
7a, b. 
Diagnosis.--Shape obliquely subovate, submodioliform or elongate-
trapeziform; valves inequilateral, equivalved to slightly inequivalved, 
integripalliate; hinge straight, linear, endentulous; umbones not prom-
inent, located anterior third of valves; anterior end narrow in subovate 
and submodioliform species; posterior end expanded, rounded, or trun-
cated; dorsal and ventral margins subparallel in elongate species; 
obtuse carinal swelling (obliquely from umbo toward posteroventral 
angle) and wide byssal sinus present in some species; ligament dupli-
vincular, am.phidetic?, inserted in elongate grooves (two or more); 
adductor scars, anterior near margin, semicircular?, posterior unknown 
(modified from Weir, 1969, p. N29J). 
Comparison.--Naiadites and Palaeanodonta are similar to 
Anthraconaia. Anthraconaia differs from Naiadites by greater devel-
opment of the anterior end including the um.bones, that are more prom-
inent and bossli.ke in the former, and greater obliquity and posterior 
auriculation in the latter. Species of Anthraconaia with low obliquity 
and subparallel dorsal and ventral margins (e.g., A. stobbsi) are 
externally similar to the type species of Palaeanodonta (Unio castor 
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Eichwald); and as Weir (1966, p. 328) pointed out, the current practice 
is to call bivalves of this general shape Palaeanodonta when they occur 
in rock of Permian ag~ and Anthraconaia in Carboniferous rock. He fur-
ther stated that hinae character distinctions separate the two genera. 
and at present, they should not be considered synonymous. 
Anthraconaia adamsii (Salter), 1861 
Plate 16, figures 1-21 
Anthracomya adamsii Salter, 1861, p. 230, 233, pl. 2, figs. 7, 7a, b. 
Anthraconaia adamsii (Salter). Weir, 1966, p. 332-338, pl. 34, figs. 
2-21, pl. 37, figs. 5-8 (Synonymy to date). 
Diagnosis.--Shell obliquely subovate.and posteriorly sub-
quadrate, of rather low convexity. Umbones not tumid, rising 
only slightly above the level of the hinge line. Anterodorsal 
margin short, slightly concave, its anterior extremity typically 
situated but little below the hinge line; anterior lobe deep and 
blunt. The strongly curved anterior margin passes without 
interruption to the gently convex ventral margin, the curvature 
of which diminishes towards the lowest point where it is almost 
straight and parallel to the hinge line. The lowest point of 
the shell occurs at between 1/4 and 1/3 of the length from the 
posterior end. The upper half of the posterior margin is 
straight, making an angle of at least 110°with the straight 
hinge line; the lower half of this margin curves round the 
postero-ventral region, merging without interruption into the 
ventral.margin. An obscure radial swelling extends postero-
ventrally from the umbo of each valve, its straight upper mar-
gin defining a triangular postero-dorsal surface which is nearly 
flat. H/L about 60 percent (lectotype; syntypes lower); T/L 33 
percent approximately lectotype: Salter's figure 38 percent 
approximately; syntypes 23-40 percent); A/L 20-27 percent; a 
125° (lectotype), wider in Salter's figure (137°) and certain 
syntypes {Weir, 1966, p. 335-336). 
Description of material.--Ninety-two specimens from the Tyler 
Formation are assigned to Anthraconaia adamsii. Specimens have sub-
quadrate posteriors, umbones that rise slightly above the hinge line, 
and margin curvature (i.e., strongly curved anteroventrally; gently 
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curved to straight posteroventrally; curved to straight posterodorsally 
that agree with the species diagnosis. 
Measurementli3,.of specimens and form ratios calculated from these 
measurements are given in Appendix B, Table 18. Forty-five specimens 
are right valves and forty-seven are left valves. Tyler specimens 
(Table 2 and Figure 5) are in close agreement with Weir's concept of 
the quantitative limits of variation within this species. The ratios 
listed below are from specimens measured by Weir (1966, p. 335) and 
are presented for comparison with those of Tyler specimens (Table 2). 
Number of H/L A/L 
specimens (%) (%) 
Lectotype 59.2 23.5 
type group 2 56.8 - 57.8 22.7 - 23.5 
aff. group 8 43.0 - 59.5 19.0 - 27.3 
cf. group 6 50.0 - 61.2 22.5 - 32.2 
A. adamsii from the Tyler are much smaller than those figured by 
Weir (1966). The mean length for Tyler specimens is 13.1 mm and the 
mean height is 7.0 mm, whereas Weir 1 s have a mean length of 41.9 mm and 
a mean height of 22.3 mm. Other quaiitative and quantitativ, characters 
are in close agreement. 
Comparison.--Species similar to Anthraconaia adamsii are A. 
hindi, A. salter!,!:_. modiolaris, and in crushed specimens A. stobbsi. 
!• hind! has more prominent and inflated umbones, absence of a carina, 
greater curvature of ventral and posterior margins, and lacks posterior 
I 
straightening. !:_. salter! is longer and has the lowest point of the 
ventral margin farther forward. A. modiolaris, is smaller, more elon-
gate, and has a shorter anterior end. A. stobbai has straight, parallel, 
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dorsal and ventral margins that are maintained in flattened specimens. 
Types and Tepositorz.--Hypotypes UND Cat. Nos. 13961., 13965.-
13974.~ 13976.-13980., 13983.-13988., Paleontological Collections, 
Department of Geology, University of North Dakota. 
Occurrence.--The lectotype and syntypes of Anthraconaia adamsii 
are from the Soap Vein of Penycae, Ebbw Vale, in the Upper Anthracosia 
s'imilis - Anthraconaia pulchra Zone of the South Wales Coalfield, Great 
Britain (Weir, 1966, p. 338-339). Hypotypes of!• adamsii (_!.•.!.• as 
Weir interpreted the species) are from the Upper A. similis - A. pulchra 
Zone, Great Britain, from the Golden Seam, Nantyffyllon, Glamorgan; from 
spoil O'f the Two-and-a-Half Seam (No. 9 Level), Glamorgan; from the roof 
. 
of a rider coal (3.0 ft, .91 m) above the Two-and-a-Half Seam (Duffryn 
Rhondda Colliery); and a single specimen from a bore, Upper A. similis -
!• pulchra Zone, near Littlemill, South Ayrshire, Scotland. Weir (1966) 
did not consider A. adamsii as a good index of the Upper!• similis -
!• pulchra Zone, Westphalian B, Desmoinesian Series (Weir, 1966, p. 337, 
338). 
In North Dakota, A. adamsii was found at seventeen localities 
(Appendix A) in the Tyler Formation (Table 2). 
Genus Anthraconauta Pruvost, 1930 · 
~ species (by original designation of Pruvost, 1930, p. 247).--
~ phillipsii Williamson, 1836, p. 351. 
Diagp.osis.--Shape subovate, cordate or subtriangular; valves 
inequilateral equivalved; binge straight, hinge line 50-80 percent of 
length, forming with straight or curved posterior margin obtuse angle 
($), which may be sharp or rounded, never articulate; umbones small, 
,,, 
(~ 
TABLE 2 
RANGE OF VARIATION AND STRATIGRAPHIC OCCURRENCE OF ANTHBACONAIA ADAMSII FROM 
THE TYLER. FORMATION IN NOR.TH D.AKOTA 
NDGS Number Distance below the top 
well of L H H/L A A/L of the Tyler Formation 
number specimens (mm) (mm) (%) (mm) (%) ft (m) 
4907 7 10.0 - 33.0 5,0 - 19.0 50.0 - 58.3 2,5 - 7.0 "-20.8 - '1.31.6 47.44 (14.46) to 56.92 (17.35) 
5334 33 8.5 - 21.0 · 4.0 - 12.0 46.7 - 63.2 1.5 - 5.0 14.3 - 31.6 34.50 (10,75) to 55,04 (16.78) 
4959 2 12.0 - 15.0 6.0 - 8.0 5.0 - 50.3 3.0 - 3.5 23.3 - 25.0 21.50 (6.55) to 22,05 (6,72) 
5001 1 10.0 5.0 50.0 3.0 30.0 25,91 (7.90) 
3896 1 8.0 3,5 43.8 1.0 12.5 60.00 (18.29) 
1484 11 6.5 - 18.0 3.5 - 10.0 50.0 - 62.5 1,5 - 4.0 21,1 - 29.4 60.00 (18.29) to 61.26 (18.67) I-' 
4091 9 9.0 - 13.5 4.0 - 6.5 43.5 - 55.6 1.0 - -.,3,5 8.3 - -.,25,4 46.07 (14.04) to.66.03 (20.12) 0 I-' 
5138 1 7.0 3.5 50.0 -.,2.0 "v28.6 134.64 (41.04) 
4741 1 14.0 7.0 50.0 3.0 21.4 38.51 (11.74) 
2117 3 11.5 - 14.0 6.0 - 8.0 46.2 - 57.1 2.5 - 3.0 21.4 - 23.1 34.o c10.4> to 31.0 c11.3> 
2075 1 11.5 S.5 47.8 2,0 17.4 *18.0 (5.5) to 21.0 (6.4) 
2357 8 6.5 - 19.0 3.5 - 11.0 52.8 - 60.0 1.5 - 4.0 13.3 - 28.0 21.0 (6.4) to 51.0 (15.5) 
2395 4 7.0 - 13.0 4.0 - 6.0 · 46,2 - 58,8 2.0 - 2.5 19.2 - 28.6 48,0 (14.6) to 52~0 (15.8) 
2309 2 12.0 - 15.5 6.0 - B.O 50.0 - 51.6 -.,3,0 - 3.5 22.6 - "v25.0 65.0 (19.8) to 119,5 (36.4) 
448 3 '1.12.0 - 14.0 7.0 - 8.0 53.6 - '1.58.3 2.0 - 3.0 14.3 - 25.0 56.0 (17.l) to 60.0 (18,3) 
2426 4 6.0 - 17.0 3.0 - 9,5 · 48.0 - 56.5 1.5 - 3.0 17,6 - 26.1 64.0 (19.5) to 69.0 (21,0) 
1508 1 17.5 10.0 57.1 '1.6,0 -.,32,4 *91,5 (27.9) to 92.0 (28,0) 
*interval 
,.:::.: -~,-- ~:~-
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Fig. 5. Distribution diagram (A) and variation diagram (B) 
of specimens of Anthracon.aia ada1iaii. ~en square, lectotype (L); 
solid circles, Tyler specimens illustrated (1.2X) in variation diagram; 
open circles, other Tyler specimens. Specimens in Weir's (1966) 
"groups": solid squares, "type group"; open triangles, "aff. group"; 
solid triangles, "cf. group." 
103 
anterior, but not terminal, rising little or not at all above hinge line; 
posterior end obliquely extended, semi.elliptical, spatulate.or acuminate 
in outline; dorsal and ventral margins converging toward anterior end 
that may be quite acute; shell thin; prosopon of concentric growth lines, 
folds or rugae; internal features unknown (modified from Weir, 1969, 
p. N293). 
Comparison.--Anthraconauta is similar to Naiadites and 
Curvirim.ula. Anthraconauta has a subnaiaditiform shape, longer anterior 
end, equivalved shell, and inconspicuous um.bones, whereas Naiadites has 
a spirally twisted umbonal ridge, carina, auricles and a byesal sinus. 
Anthaconauta is larger, has a subovate to subtriangular shape, and short 
anterior end, whereas Curvirimula is smaller, has a ovate to suborbicular 
shape, and long anterior end. 
Anthraconauta phillipsii (Williamson), 1836 
Plate 17, figures 1-8 
~phillipsii Williamson, 1836, p. 351. 
Naiadites elongata Dawson, 1860. 
figs. 7-9. 
Morningstar, 1922, p. 220-221, pl. 12, 
Anthraconauta phillipsi h 3illiamson). T~illiams 1960 ·p 912 pl 121 
- - \" w , , • , • , 
figs. 13, 14. 
Anthraconauta phillipsii (Williamson). Weir, 1960, p. 276-287, pl. 32, 
figs. 1-3, 5-9, 14-18, 32, 40, 41 (Synonymy to date); Rogers, 
1965, p. 676-677, pl. 84, figs. 9-22. 
Diagnoais.--Shell outline obliquely sub.ovate; posterior end 
rather acutely rounded, passing im.perceptably, by gradual change 
of curvature into the ventral and lower posterior borders. Ven-
tral border gently curved throughout; upper half of the poste-
rior border straight or almost im.perceptably inflected, as in 
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the type. Post-umbonal part of the straight dorsal margin less 
than half the length of the shell. Anterior end short, more 
obtusely rounded than the posterior end. H/L about 60 percent; 
A/L 12-15 percent• dorsal margin equal to or tather more than 
height, f3 about 140°, "rather low, about 40° (Weir, 1960, 
p. 280). , 
Description of material.--Thirty-eight specimens from the Tyler 
Formation are assigned to Anthraconauta phillipsii. Specimens have 
acutely rounded posteriors, obtusely rounded anteriors, and margin 
curvature (i.e., smoothly curved anteroventrally; gently curved postero-
ventrally; strongly curved to straight upper half posterodorsally) that 
agree with the species diagnosis. 
Measurements of specimens and form ratios calculated from those 
measurements are given in Appendix B, Table 19. Twenty-one specimens 
are right valves and seventeen are left valves. Tyler sp~cimens 
(Table 3 and Figure 6) are in close agreement with Weir's concept of 
the quantitative limits of variation within this species. The ratios 
listed below are from specimens measured by Weir (1960, p. 279) and 
are presented for comparison with those of Tyler specimens (Table 3). 
Number of H/L A/L 
specimens (%) (%) 
Holotype 59.0 12.3 
type group 54.0 - 85.0 12.3 - 24.0 
aff. group 7 48.0 - 76.0 13.8 - 18.1 
cf. group 2 47.0 - 57.7 15.4 - 19.6 
Specimens of A. phillipsii from the Tyler are approximately the 
same size as those figured by Weir (1960). The mean length for Tyler 
specimens is 11.4 mm and the mean height is 7.9 JIIDl, whereas Weir's have 
a mean length of 15.3 mm and a mean height of 8.8 mm. Tyler specimens 
,., 
.,, 
'I'AllLE 3 
RANGE OF VAlUA'I'ION A.'ll> S'l'l!ATIGWHIC OCCURRENCE Ol' ~NM)'?A_ PHILLIPSII FROM Tl:IE 
T'tUR POR.'!A'I'ION IN NOlll11 DAKOTA 
~'DGS :S:umbar Diat.ance below the top 
1'111 of L H H/L A A/L ti >. of the Tyler Formation 
nu::her speci:en• (1!1111) {ixm) (%) (im.) (%_) c·> c·> ft (m) 
.!+!107 10 s.o - .17.0 4.0 - 10.0 .50.0 ,. "'64.0 2.0 - '1.6,0 20.0 - 'l.35.3 117.0 - 145.0 29.0 - 49.0 47,44 (14.46) to 55.87 (17.03) 
5334 2 9.0 - 12.0 5.5 - 6.0 50.0 - 61.l 2.D - "'3,5 22.9 - 29.2 127.0 - 142.0 44.0 - ss.o 34.97 (10,66) to 35.•l (10.67) 
49S9 l 11,0 6.0 54.6 3.0 27.3 125.0 41.0 21.50 (6,6) 
5001 7 4.5 '- 15.5 3.0 - 9.0 57,1 - 63.6 1.5 - 3.0 16,1 - 33,3 119,0 - 141,0 30.0 - 38.0 25.91 (7.90) to 42.96 (13.09) 
4091 9 7.0 - 14.0 4.0 - 7,5 53. 6 - '1.63.6 l.S - 3,0 12.5 - , 28.6 '1.116,0 - 145.0 27.0 - 49.0 44.Sl (13.56) to 65.89 (20.08) 
5138 l 7.0 4.0 57,l 1.5 21.4 124.0 38.0 *143.0 (43.S8) to 144,0 (43.89) 
2117 1 10.0 6.0 60.0 2.0 20.0 124.0 40.0 * 37.0 (11.28) to 39.0 (11.89) .... 
0 
2075 3 8,0 - 13.0 5.0 - 8.0 57.1 - 62.S 1.0 - 3.0 12.5 - 23.1 126.0 - 136.0 33.0 - 43.0 18,0 (5.49) to 21,0 (6.40) VT 
2458 1 12.0 7.0 58.3 3,0 25.0 126.0 38.0 * S3,5 (16,31) to 54.5 (16.61) 
2309 1 14.0 S.5 60.7 4.5 32.l 131.0 41.0 * 65,0 (19.81) to 65.5 (19.96) 
1678 1 9.0 S.5 61,1 '1.l,5 16.7 138.0 39.0 * 58,0 (17,68) to 58.8 (17.92) 
1508 l 7,0 4,.5 64.3 1.0 14.3 136.0 41.0 ~ 87.0 (26.52) to 88,0 (26,82) 
*interval 
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aolid circles. Tyler specimens illustrated (l.2X) in variation diagram; 
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are also close in size to those figured by Rogers (1965). Her specimens 
had a mean length of 13.7 mm and a mean height of 8.9 mm. Qualitative 
and quantitative characters of the Tyler specimens are in close agreement 
with Weir's diagnosis and interpretation of this species. 
Comparison.--Anthraconauta phillipsii is similar to A. wrighti 
and A.? calciferus. A. wrighti is more transversely ovate, because of 
low H/L ratio, has a longer dorsal margin and hinge line, and is less 
oblique than A. phillipsii. !_.? calciferus has a longer and lower ante-
rior end, longer dorsal margin, more prominent umbo, and hollowing of 
the anterior umbon.a.l slope. 
Types and repository.--Hypotypes UND Cat. Nos. 13992., 13993., 
a 13995., 14001.-14003"" 14008., 14009., Paleontological Collections, 
Department of Geology, University of North Dakota. 
Occurrence.--The holotype of Anthraconauta phillipsii is from 
the Upper Coal Measures, Ardwick, Manchester, Great Britain (Weir, 
1960, p. 280-281). Specimens of A. phillipsii <.!..·.!..· as Weir inter-
preted the species) are from the following horizons in Great Britain: 
from "Bed 10," near,the base of the Anthracona.uta tenuis Zone, Upper 
Coal Measures, Slade Lane, Ardwick, Manchester; from a grey mudstone 
at 180 ft (54.9 m), Ardwick Series (Upper Coal Measures), Manchester; 
trom Upper Coal Measures at 716 ft (218.2 m) above the Mansfield Marine 
Band, Anthraconauta phillipsii Zone, Nottinghamshire; from the Wernf-
fraith Vein, A. .tenuis Zone, Rhos, Pontardawe, Glamorgan; from the 
Five Feet Seam, A. tenuis Zone, Gam Goch, Swansea; and £roman Upper 
Coal Measures outcrop at Canonbie, Dumfriesshire, Scotland. In Great 
Britain A. phillipsii ranges throughout the Morganian (Westphalian C 
I 
' h 
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and D, Desmoinesian Series} and is especially characteristic of its 
lower part, the !• ·phillipsii Zone (Weir, 1960 > plate 32 caption) • 
,In Western Europe, A. phillipsii !.·!· is the index bivalve of 
Westphalian C (Desmoinesian Series). It occurs in the Ruhr (Germany), 
the Donetz Basin (U.s.s.R.}, and in the Coal Measures of Northern 
France (Weir, 1960, p. 287}. 
In North America, Morningstar (1922, p. 220) noted the occur-
rence of Naidites elongata, which looks like misidentification of A. 
phillipsii, from the Bear Run coal horizon, lower part of the Potts-
ville Series, Vinton County. Ohio,and similar forms from the Sharon 
and Quakertown coal horizons and in the Boggs member, all in the lower 
part of the Pottsville Series, Ohio. Williams (1960, p. 912) reported 
the occurrence of!• phillipsii from the Mercer Formation, Pottsville 
Group and from the Clarion and Kittanning Formations, Allegheny Group 
of western Pennsylvania. Rogers (1965, p. 677) noted the occurrence 
of!• phillipsii .!..•!• in Nova Scotia from the highest member of the 
Stellarton'teries;1 Pictou Coalfield; from the Coal .Brook Member, 
Stellarton'teries'; from the Morien Group (Pictou Group equivalent), 
Sydney area, Cape Breton Island; and from the Pictou Grouu, Mabou 
area, Cape Breton Island. 
In North Dakota,!• phillipsii was found at twelve localities 
(Appendix A) in the Tyler Formation (Table 3). 
Genus Curivirmula Weir, 1960 
,!1P.!. species (by original designation of Weir, 1960, p. 299).--
.!!ithracomya belgi.ca Hind, 1912, p. 17, pl. 1, fig. 3. 
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Diagnosis.--Shape transversely or obliquely ovate to suborbicular; 
valves inequilateral, probably equivalved; hinge straight, hinge line 
joins curved posterior margin (ansle a thereby eliminated); umbones 
small, non-terminal rarely rise above hinge line; anterior end not lobate, 
situated at, or well below level of hinge line; posterior end may be 
obliquely extended with posterior and ventral margins partly straight, 
or not extended with posterior and ventral margins curved; shell thin; 
prosopon of delicate, concentric growth lines; internal features unknown 
(modified from Weir, 1960, p. 299). 
Com.parison.--Curvirimula is similar to Anthraconauta, Naiadites, 
Promytilus, Posidonomya, and Posidoniella. Curvirimula is smaller, has 
a rounded junction of the posterior and dorsal margin, and a longer 
anterior end, whereas Anthraconauta is larger, has a non-rounded poste-
rior and dorsal margin junction, and has a shorter anterior end. 
Curvirimula lacks the carina, spirally-twisted u.mbonal ridge, and byssal 
sinus possessed by Naiadites. Curvirimula differs from Promytilus and 
other non-auriculate mytilaceans by the smaller size, non-terminal beaks, 
and absence of abyssal sinus. Curvirimula differs from Posidonomya by 
lacking an anterior ear and coarse concentric corrugations, that are 
present in the latter. Lastly, Curvirimula differs from Poaidoniella 
by its smaller size, much lower H/L ratio and absence of strong, regu-
lar growth folds. 
Curvirim.ula belgica (Hind), 1912 
Plate 17, figures 9-22 
Anthracom.ya belgica Hind, 1912, p. 17, pl. 1, fig. 3; Korejwo, 1954, 
p. 302, text-figs. 24-26. 
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Curvirimula belgica (Hind). Weir, 1960, p. 302-308, pl. 32, figs. 
45-46;pl. 33, figs. 1-17, 31, 33, 34; text-fig. 35 a-c 
(Synonymy to data); Rogers, 1965, p. 678, pl. 84, figs. 24, 25. 
Diagnosis.--Obliquely to transversely subovate Curvirimula with 
umbo set well forward near the anterior end of the straight dorsal 
margin. Ventral and posterior margins have slightly convex curva-
ture, tending to become straight in large or elongate individuals. 
Postero-ventral extremity acutely rounded, but not pointed, nar-
rower than the anterior end. H/L 75-85 percent; A/L ·<20 percent; 
DM/L 65-75 percent; 6115-125°; 45-50° (Weir, 1960, p. 305). 
Description~ material.--Thirty-seven specimens from the Tyler 
Formation are assigned to Curvirimula belgica. Specimens have umbones 
near the anterior end, acutely rounded posteriors, ~d margin curvature 
(i.e., smoothly curved anteroventrally; sli;htly to strongly curved 
posteroventrally;.strongly curved to curved or straight upper half 
pt)sterodorsally) that agree with the species diagnosis. 
Measurements of specimens and form ratios calculated from those 
measurements are given in Appendix B, Table 20. Twelve specimens are 
right valves and twenty-five are left valves. Tyler specimens (Table 4 
and Figure 7) are in close agreement with Weir's concept of the quanti-
tative limits of variation within this species. The ratios listed below 
are from. spec:tmana measured by Weir (1960, p. 306) and are presented for 
comparison with those of Tyler specimens (Table 4). 
Number of H/L A/L 
specimens (%) c:o 
Lectotype so.o 17.6 
type group 6 66.6 - 86.1 15.1 - 25.0 
.!!f• group 7 55.S - 90.8 14.0 - 23.9 
cf. group 2 53.5 - 96.0 12.9 - 34.5 
.: ' 
·r 
TAJ!LE 4 
RANGE OF VARIATION A.'ID STRATIGWHlC OCCURll.ENCE OF CURVIRL"!ULA 
~ FRO){ THE TYLER FORMATION IN NORTH DAKOTA 
Y:GS Scler Distance below the top of 
\:~~1 cf L R H/L A A/L e ,. the Tyler Formation 
:,;::;,er S;>s.:i:>en.& (mm) (u) (%) (mm) (%) (·) (·) ft (m) 
4907 13 10.0 - 18.0 6.0 - 10,0 53.8-: 70.8 2.0 - 5.0 18.2 - '1.34.8 112.0 - 143.0 30.0 - 45.0 54.35 (16.56) to 56.83 (17.32) 
5334 2 7.5 - 13.0 5.0 - 10.0 66.7 - 76.9 l.5 - 4.0 20.0 - 30.8 126.0 - 127.0 45.0 - 52.0 34,40 {10.48) to 34.50 (10. 52) 
4959 5 6.0 - 14.5 4.0 - 8.5 58.6 - 66,7 1,5 - 4.0 16.7 - 2.7 .6 117.0 - 130.0 42.0 - 57.0 21.57 {6.57} to 22.22 (6.77) 
3S96 l 11.5 8.0 69,6 2.5 21.7 128.0 41.0 61.00 (18,59) 
t,;;91 3 8.5 - 12..0 6.0 - 8.0 66.7 - n.2 ,..3,0 - '1-3.5 "-29.2 - '\,35.3 126.0 - '1-134.0 38.0 - 45.0 45.87 (13.98) to 46.00 (14.02) 
4•,, ,._ 4 6.0 - 12.0 3.0 - 8.0 50.0 - 66.7 1.5 - 4,0 20.8 - 33.3 112.0 - 131.0 34.0 - 43.0 21.30 (6.49) to 39.06 (11.90) 
2195 3 8.0 - 10.5 5,0 - 7.0 62,5 - 66.7 1.5 - 2.5 16.7 - 25,0 109.0 - 126.0 45.0 - '1.50. 0 48,0 (14.63) to 55.0 (16.76) .... 
.... 
2309 2 9.0 - 12.0 6,0 '- 8.0 66.7 2.0 16.7 - 22.2 '1-130.0 - 131.0 '1-37.0 - 40.0 65.0 (19.81) to 118.0 ·(35.96) . .... 
445 l, ·-9.0 - 15.0 5.5 - 9.0 59.l - 70.0 2.0 - 3.0 20.0 - 30.0 114.0 - 133.0 34.0 - 47.0 57,0 (17.37} CO 60,0 (18,29) I 
~ f."..S.c;;: T':~~·7'.'i':,": '!' 
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A 
B 
Fig. 7. Distribution diagram ( A ) and variation diagram (B) 
of specimens of Curvirimula belgica. Open square, lectotype (L); 
solid circles, Tyler specimens illustrated (l.2X) in variation diagram; 
open circles, other Tyler specimens. Specimens in Weir's (1960) 
"groups": solid squares, 0 type group"; open triangles, ''aff. group"; 
solid triangles, "cf. group." 
~ 
t~ 
·-·· 
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.£. belgica from the Tyler are larger than those figured by Weir 
(1960). The mean length for Tyler specimens is. 11. 2 mm and the mean 
height is 7.2 mm, whereas Weir's have a mean length of 7.9 mm and a 
mean height of 5.6 mm. Tyler specimens are also larger than those fig-
ured by Rogers (1965). Her specimens had a mean length of 4.8 mm and 
a mean height of 2.6 mm. Qualitative and quantitative characters of 
the Tyler specimens agree closely with Weir's diagnosis and interpreta-
tion of this species. 
Comparison.--Curvirimula belgica is similar to.£• trapeziforma 
and C. tessellata • .£. trapeziforma has a longer, straight, ventral mar-
gin and angular, trapeziform to scalene shape. c. tessellata has a 
short dorsal margi~, subcentral umbones, long, narrow anterior lobe, 
and broadly rounded posterior end. 
Types~ repository.--Hypotypes UND Cat. Nos. 14011., 14012., 
14016.-14019., 14022.-14026., 14030., 14033., 14034., Paleontological 
Collections, Department of Geology, University of North Dakota. 
Occurrence.--The lectotype of Curvirimula belgica is from the 
Namurian of Angleur,, Belgium (Weir, 1960, p. 305, 307-308). In Belgium 
the species ranges from Nam.urian to Westphalian A (Chesterian to Des-
moinesian Series). Specimens of.£• belgica <!.•.!.• as Weir interpreted 
the species) are from the Upper Limestone Group between Plean Limestones 
Nos. 1 and 2, Namurian Zone E2, Clackmannanshire, Scotland; from a bore-
hole in the Millstone Grit near Sheffield, Great Britain; and from the 
Anthraconaia leniaulcata Zone, Great Britain, from a borehole 20 ft 
{6.1 m) above the Hard Bed Coal, Langsett near Penistone, Yorkshire: 
from a borehole at 30.S ft (9.3 m) above the base of the Norton Coal, 
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Horsleygate Hall, Derbyshire; from a borehole 92.5 ft (28.2 m) above the 
Hard Bed Band, Clayton, Bradford, York.shire; from a borehole between the 
Bullion Mine Marine Band and Lower Mountain Mine, Wrightington, Lanca-
shire; from a borehole 22 ft (6.7 m.) below Tonge's Marine Band, Lanca-
shire; from a borehole at 378 ft (115.2 m), Adlington, Lancashire; from 
a borehole at 1,893 ft (577.0 m), Beak.in Green, Lancashire; from a band 
about 75 ft (22.8 m} above the Halifax Hard Bed Coal, Elland, Yorkshire; 
from the Carbonicola communis Zone, from the roof of a Cannel Coal, upper 
part of Zone, near Standish, Lancashire; from strata at Standish, Lanca-
shire; from the roof of the Haigh Yard Coal, Coppull, Lancashire; from 
the Anthracosia sim.ilis-Anthraconaia pulchra Zone, from the Welsh Vein, 
Upper Zone, Glamorgan; from. horizon BC2, Lower Zone, Manchester; and 
from the Upper Cwmgorse Marine Band, Upper Zone, Glamorgan. Weir (1960, 
p. 308) noted that f• belgica has a recorded geologic range in Great 
Britain from the Lower Carboniferous to the lower part of Westphalian 
C (Upper A. similis- A. pulchra Zone of the Coal Measures, i.e., 
Chesterian to Desmoinesian Series), with an apparent acme in Late C. 
communis Zone time, a migration away from Britain with no specimens 
present, and a return of the stock in!• similis- !• pulchra time 
"depleted in numbers and dwarfed in individual growth." 
In Western Europe, Korejwo (1954, p. 302) recorded c. belgica 
from the Namurian (Chesterian to Morrowan Series) of Poland. In North 
America ltogers (1965, p. 678} reported f• belgica from the Riverdale 
Group, Joggina, Nova Scotia. 
In North nakota, C belgica was found at nine localities (Appendix 
A) in the Tyler formation (!able 4). 
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Suparfamily PTERIACEA Gray, 1847 
Family Ptarineidae Miller, 1877 
Genua Leptodesma Hall, 1883 
~ species (by subsequent designation of S. A. Miller, 1889, 
p. 484).--Leptodeama pocens Hall, 1883, p. 4, pl. 21, figs. 21, 30; 
pl. 22, figs. 11, 12, 19, 21. 
Diaposis.--"Without radial orn.amentation; left umbo more prom-
inent than right; posterior wing well developed; myophoric buttress 
weak.; cardinal teeth few and variable in number" (Newell and La Rocque, 
1969, p. N300). 
Comparison.--Leptodesma is similar to Actinopterinia, 
Merismopteria, and Pteronitella •. Leptodesma has an anterior auricle, 
whereas Aatinopterinia lacks one. 
separated on internal characters. 
Leptodesma and Merimopteria are 
In Leptodesma myophoric buttresses 
are weak, whereas in Merisomopteria a thin, high, m.yophoric sept\111 is 
present in each valve and separates large elongate anterior adductor 
scars from large pedal retractor scars. Leptodesma has a smoothly 
curved ventral margin and few cardinal teeth, whereas Pterotdtella 
has an arcuate ventral margin and numerous actinodont teeth. 
Leptodesma sociale Hall?, 1883 
Plate 15, figures 19, 20 
Leptodesma sociale Hall, 1883, pl. 21, figs. 24-28, 33?, 34?. Ball, 
1884, .p •. 187-188, pl, ~y ~tp. 24!">28., 33?, 34?. 
Diaguoeis.--Small Leptodesma; sub-rhomboidal, broad-ovate, 
oblique; length greater than height; hinge line straight, approximately 
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equa1 to, or greater than valve length; beak at anterior one-third of 
hinae line, left beak prominent, obtuse, right beak less conspicuous, 
umbonal angle acute; left valve convex, gibbous in dorsal area; right 
val~e slightly convex to flat, moderately convex in dorsal area; margin 
regularly curved; posterior margin sigmoidally curved; anterior extrem-
ity sub-auriculate, slightly extended; posterior auricle of left valve, 
triangular, deep sinus joins valve just below midheight, posteriorly 
produced into a spine that reaches beyond valve margin; right valve 
auricles less distinct, sinus not deep; prosopon of fine, concentric 
striae, regular and uniform on posterior auricles and right valve, 
and concentric corrugations that are crowded and irregular on ante-
• :r;ior of valves; internal characters unknown (modified from Ball, 
1884, p. 187). 
Description of material.--Twenty-five incomplete to complete 
specimens are assigned to Leptodesma sociale?. Specimens exhibit the 
sub-rhomboidal, oblique shap~, length greater than height, hinge line 
straight and equal to valve length, beaks located at anterior one-third 
of hinge line, triangular posterior auricle that is produced into a 
spine, and proaopon of Ball's diagnosis. 
The measured specimens (Appendix B, Table 21) are 5.5-13.0 mm 
long and 2.5~9.0 mm in height. The size of the Tyler specimens is 
quite close to Ball's specimens. His specimens ranged in length from. 
9.0-16.0 mm and in heigh.t from 6.0-11.0 mm. Eleven specimens are right 
valves, tan are l~ft valves and four are indeterminate. Beak prominence 
differences ~etween right and left valves is not readily apparent on the 
Tyler specimens. Valve curvature differences are masked because most of 
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the specimen& are flattened. Anterior auricles and beak areas are 
covered with matrix in moat of the Tyler specimens. A few apecimans 
excavated in this area show small, sub-auriculate anterior auricles. 
Most of the specimens have posterior spines. One of the specimens 
(a mold of the interior) on bedding plane Al469b (number 1) is dis-
colored in the approximate position of the posterior adductor muscle 
scar. This discoloration may suggest position of a faint, posterior, 
adductor, muscle scar. There are no suggestions of buttress areas, 
indentations or normal irregularities on the interior valve surface 
at muscle attachment sites. Four of the specimens (three composite 
molds and a mold of the interior) on bedding plane A 1470b (numbers 
7, 13, 19, and 14) ha,,..a well-differentiated, irregular, surface 
area, at the same position as the discoloration mentioned above, 
that is interpreted as a posterior adductor muscle attachment site. 
Two of the specimens on bedding plane Al469b (numbers 1 and 2) and 
three of the specimen& on bedding plane Al470b (numbers 12, 14, and 
21) have raised portions preserved of what may be a single, thin, 
lateral hinse tooth, that is parallel to the hinge line and most 
prominent just posterior of the beak position. 
Comparison.--Leptodesma socials is distinguished from other 
species (L. marcellense, L. rogersi, L. spinigerum, L. longispinum, 
.!!_. shumardi, L. robuatum, L. yassizi, L. protextum, L. becki, .!!• 
disparile, L. potens, L. Jll.Ortoni; L. billingsi, L. matheri, L. 
stephani, L~ l!Pidum; J,.. curvatum) in Hall's "spinifera group" by 
its form and prosopon. 
Types and repository.--Hypotypes UND Cat. Nos. 14036., 14037., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
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Occurrence.--The type material of Leptodesma sociale is from. the 
shales of the Chemung Group (Devonian), Connewango, Cattaraugus County. 
New York and from Nanticoke Springs. Broome County, New York (Hall, 
1884, p. 188). 
In North Dakota,_&. sociale was found at two localities (Appen-
dix A) in the Tyler Formation. 
NDGS 
well 
number 
5334 
2075 
Number of 
specimens 
24 
1 
-'interval of 
Distance below the top of the Tyler 
Formation 
ft (m) 
26.37 (8.04) to 26.S (8.08) . 
w29.0 (8.84) to 30.0 (9.14) 
.Hall's materiaJ. was described from. the Devonian of New York, but 
the genus has a geologic range of Middle Silurian to Upper Permian. 
Elias (1957a, p. 761-763) reported occurrences of three species of 
Leptodesma from the R.edoak Hollow Formation (Late Mississippian) of 
southern Oklahoma; and Gordon and Pojeta (1975, p. B12) noted occur-
rence of a small, indeterminate species of Leptodesma from the Horse-
shoe Shale Member and Ranchester Lime.stone Member, Amsden Formation 
(Pennsylvanian part) in Fremont and Washakie Counties, Wyoming. 
Remark.s.--Specimens from the Tyler are assignea to this species 
with slight question. Caster (1930, p. 43) addressed the problem within 
this genus by po:tnd.ng out that, 
It ia now very difficult to make any specific determinations 
in this genus and the problem will grow in complexity so long 
as individual specimens const:ttute·a species and intermediate 
forms are unknown •••• The true value of the many species 
and varieties must await someone with much larger·, collections 
and a "monographic complex." 
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prominent, curved, posterior nearly straight; auricular sulci subequal, 
right valve sulci shallower; narrow, flat; smooth, cardinal area with 
subcentral shallow, triangular resilifer on both valves; muscle scars 
present, adductor and pedal retractor in both valves; gill suspensory 
scar, pallial line, levator pits, gill attachment pit present (modi-
fied from Newell, 1937, p. 43-44) • 
. Comparison.--Aviculopecten is similar to Etheripecten, 
Euchondria and Limipecten. Aviculopecten has bifurcate costae in the 
right valve, whereas Etheripecten has intercalate costae. Aviculo-
pecten has costae that are generally closely spaced in the left valve 
and a costate right valve, whereas Euchondria has widely spaced inter-
calate costae in the left valve attd a smooth or concentrically filate 
right valve. Limipecten has left valves with intercalate costae that 
are crossed by regular lamellae that curve toward the ventral margin 
between costae and form short, flattened, pointed projections. This 
distinctive prosopon is never present in species of Aviculopecten. 
Aviculopecten eaglensis (Price), 1916 
Plate 18, figures 1-9 
Deltopecten eaglensis Price, 1916, p. 719-720, pl. 31, figs. l, 2. 
Aviculopecten eagleuis (Price). Newell, 1937, p. 54, pl. 4, figs. 
15, 16; Williams, 1960, p. 912, pl. 121, figs; 18 1 19. 
Diagnosis.--Small Aviculopecten, suboval, slightly oblique, 
inequilateral; height equal to or slightly greater than length; left 
valve depressed, greatest convexity at midheight; beak small, pointed, 
rising slightly above hinge line, separated from auricles by sinus on 
either side; anterior auricle wedge-shaped, raised above sinus, 
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surface slightly convex, lateral margin convex; posterior auricle 
depressed, not raiaed above sinus~ surface flat, lateral margin con-
cave, larger than anterior auricle; ventral margin broadly rounded, 
nearly semicircular; prosopon of fine, raised, rounded costae, inter-
calated in two ranks, separated by broad, flat interspaces two to 
three times costal width, costae slightly produced at ventral margin 
giving a scalloped appearance; costae crossed by extremely fine, con-
centric fila, slightly imbricated, incurved, crescentric on inter-
costal spaces and with small protuberances where fila cross costae; 
anterior auricle with two costae; posterior auricle with costae almost 
obsolete, and fine, concentric fila parallel to its outer margin (modi-
fied from Price. 1916, p. 719-720). 
Description of material.--Eleven specimens from the Tyler Forma-
tion are assigned to Aviculopecten easlensis. S1D&ll si~e, shape, height 
and length similarity, margin curvature, scalloped ventral margin, and 
especially valve body and auricular prosopon are characters that are 
close to the species diagnosis. 
Specimens range (Appendix B, Table 22) in length from 2.5-15.0 
111111, in height from 2.5-13.5, in H/L from 0.8-1.2, in hinge length from 
3.0-11.0 mm, and in HG/L from 0.73-1.3. Umbonal angles range from 
66-85°. Valve body costae are 11-30, anterior auricular costae are 
4-5, and posterior auricular costae are 2-6. Ten specimens are left 
valves and one is a right valve. A. eaglensie from the Tyler differ 
from the two syntypes figured by Newell (1937) by a greater range in 
individual size. Body costae and auricular costae vary in number and 
seem to be closely correlated with age of an individual. In Price•s 
species diagnosis, body costae are intercalated in two ranks. whereas 
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in Tyler specimens body costae are intercalated in two ranks on smaller 
individuals and three ranks on larger individuals. Absence of inter-
costal fila on most of the Tyler specimens is due to preservation. 
Protuberances where fila croas costae are present on all of the speci-
mens. 
Comparison.--Av:tculopecten eaglensis is similar to A. ark.ansanus 
and A. halensis. !• eaglensis is more depressed. has a less prominent 
beak. and less valve convexity than A. arkanaanus and the latter also 
lacks fila. !• eaglensis differs from A. halensis in having a smaller 
umbonal angle and fewer costae. 
Types and repository.--Hypotypes UND Cat. Nos. 14038.-14044 •• 
,laleontological Collections. Department of Geology. University of North 
Dakota. 
Occurrence.--The syntypes of Av:tculopecten eaglensis (Price) 
are from the Eagle Limestone. Pottsville Series, Lower Pennsylvanian. 
at Eagle. Fayette County. West Virginia (Newell. 1937. p. 54). !• 
eaglensis has also been reported from the Upper Mercer shale and lime-
stone, Mercer Formation. Pottsville Group and the Lower Kittanning 
shale and limestone. Kittanning Formation, Allegheny Group, Pennsyl-
vania (Williams. 1960 1 p. 912). 
In North Dakota. A. eaglensis was.found at two localities 
(Appendix A) in the Tyler Formation. 
NDGS 
well 
number 
5334 
5442 
Number of 
speciraena 
8 
3 
Distance ha.low the top of the Tyler 
l!'ormation 
ft (Jn} 
20. 94 (6.38) 
24.69 (7.52} to 51.86 (15.81) 
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Remarks.--Newell (1937, p. 54) noted that the!:,_. halensis, A. 
arkans4nus, and particularly A. eaglensis were based on juvenile speci-
mens and that a better understanding of the three forms awaited the 
discovery of further topotypes. Bedding plane Al452c contains what I 
interpret as a growth series of A. eaglenais and may serve to further 
the understanding of the ontogeny of this species. 
Aviculopecten mazonensis Worthen, 1890 
Plate 18, figures 15, 16 
Aviculopecten mazonensis Worthen, 1890, p. 117, pl. 22, fig. 9. Newell, 
1937, p. 56-57, pl. 4, figs. 19-22. 
Diagnosis.--Moderate size Aviculopecten, slightly prosocline, 
valve convexity moderate; mature individuals'with length greater than 
height, immature individuals with height greater than length; left 
valve dorsoventrally arched, indicative of marked anterior and poste-
• 
rior gape; umbonal folds and auricular sulci ill-defined, anterior 
ones more distinct than posterior; H/L mean 1.01, HG/L mean 0.73, 
umbonal angle 90°, body costae mean 58, anterior auricular costae 
mean 1S, posterior auricular costae mean 20; prosopon of either many 
narrow costae separated by interspaces of same width or broad, closely-
spaced costae; valve covered by distinct, fine fila, 10-20 per milli-
meter; valves with prismatic outer ostracum., with individual polygonal 
prisms separated widely by matrix, which must have been conchiolin 
(modified from Newell, 1937, p. 56). 
J>escription o! JQaterial.-Two specimens froJn the Tyler Formation 
are assigned to A. mazonensis. Moderate size, slightly prosocline shape, 
dorsoventral valve arching, and many broad, closely-spaced body costae 
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are characters very close to the diagnosis. Fila are absent except for 
em.all areas on the auricles. Their absence is probably due to poor 
preservation. The larger of the specimens (left valve) has the follow-
ing quantitative characters: Length of 20.0 mm., height of 17.0 mm, 
H/L of 0.85, hinge length of 15.0 mm, HG/L of 0.75, umbonal angle 86° 
body costae So+, anterior auricular costae approximately 6, posterior 
auricular costae approximately 10. The smaller specimen (left valve) 
has a length of 8.0 mm, height of approximately 8.0 mm.,.H/L of approxi-
mately 1.0, hinge length of 5.0 mm, HG/L of 0.62, umbonal angle approxi-
mately 76°, body costae approximately 33, anterior auricular costae 7, 
and the po~terior auricular costae unknown. 
Com;earison.--!· maapnensis is a rather distinct species and is 
not similar to any others in the genus. The high dorsoventral arching, 
indicative of gapes, is a characteristic that serves to separate this 
species from others in the genus. 
Types and repository.--Hypotypes UND Cat. Nos.14045., 14046., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--The holotype of Aviculopecten m.azonensis is from 
the Francis Creek Shale Member, Carbondale Formation, Desmoinesian 
Series, Mazon Creek, Grundy County, Il~inois (Newell, 1937, p. 57). 
In North Dakota,!• mazonensis was found at one locality in 
the Tyler Formation. Bedding plane Al962 (NDGS well 2723), that 
occurs w:Lthin the interval of 125.0 ft (38.1 m) to 126.0 ft (38.4 m) 
below the top of the Tyler Formation, contains the specimens assigned 
to the species. 
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Remarks.--The smaller specimen has a length and height approxi~ 
mately the same size and is probably at the ase where valve proportion 
changes from height greater than length to length greater than heisht. 
Aviculopecten phosphaticus Girty emended, 1910 
Plate 18, figures 10-14 
Aviculopecten phosphaticus Girty, 1910b, p. 43, pl. 4, fig. 11. Newell, 
1937, p. 54-55, pl. 6, fig. 3. 
Emended diagnosis.--Small Aviculopecten slightly oblique, ·left 
valve strongly convex, length slightly greater than height, hinge line 
equal to or less than valve length; auricles triangular, depressed; 
anterior auricle oblique, more depressed than posterior, auricular 
sinus deep; posterior auricle angular, sharply defined, from valve body, 
auricular sinus moderately strong; B/L mean 0.84, HG/L mean 1.0, umbonal 
angle 90°, body costae mean 21, anterior auricular costae mean 8, poste-
rior auricular costae mean 6; prosopon of thin, high, abruptly elevated, 
subequal costae, separated by very broad, flat interspaces, anterior and 
posterior auricles with uon-costate space between valve body and costate 
area, posterior auricular costae more separated than anterior auricular 
costae; concentric fine lirae (fila) closely spaced on auricles and 
valve body. 
Description 2f material.--Twenty-eight specimens from the Tyler 
Formation are assisned to!• phosphaticus. Small size, alight obliquity, 
strongly depressed anterior auricle, depressed posterior auricle, deep 
auricular sinuses, quantitative valve characters and especially the thin, 
high body costae separated by broad flat interspaces are characters that 
were especially useful in identification. 
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Tyler specimens differ from Girty's (1910, p. 43, 44) diagnosis 
of the species by·a single character. tn most of the Tyler specimens, 
hinge length is ei1:her equal to or less than valve length. In Girty's 
diagnosis hinge length is areater than valve length in the holotype of 
the species. Newell (1937, p. 55) noted that there was some doubt 
whether the holotype was a "normal" representative of the species and 
that additional topotypes were needed to fully understand this species. 
Newell (1937, pl. 6, fig. 3) noted the" ••• relatively long hinge and 
curiously small shell body" in the wax cast of the holotype that he had 
available for study. The holotype probably represents an intraspecific 
variant and the hinge lengths present in the Tyler specimens are closer 
to the norm of this species. 
Specimens range (Appendix B, Table 23) in length from 4.0 to 
approximately 15.0 mm, in height from 4.0 to approximately 16.0 mm., 
in H/L from 0.78-1.1, in hinge length from 4.0-13.0 mm., and in HG/L 
from 0.68-1.25. Umbonal angles range from approximately 60-90°. 
Valve body costae are 14-38, anterior auricular costae are 3-10, and 
posterior auricular costae are 3-10. Twenty-four specimens are left 
valves and four are right valves. One of the left valves and one of 
the right valves are preserved as a conjoined open pair with their 
concave sides upward. 
Body costal intercalation varies from 2-3 ranks and seems to 
be dependent upon valve size. Auricular costae are intercalated in 
two ranks. The non-costate space, between the valve body and costate 
areas of auricles, varies in width on Tyler specimens. Valve body and 
auricular lirae (fila) vary in prominence from sharply defined to 
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subdued. The subdued condition seems to be due to preservation • 
. csarison.--Aviculopecten phosphaticus :1e slightly aimiiar to' 
!• coxanus, !• mccoyi, and!• occidentalis. !• phosphaticus has deep 
marginal sinuses, whereas they are shallow in A. coxanus. !• phos-
phaticus has 81118.11 non-spinose costae, whereas!• mccoyi has con-
spicuously larger costae on the middle part of the valve than on the 
lateral areas, with vaulted imbrications or spine bases. A. occiden-
talis also possesses spinose body costae and spinose auricular costae, 
whereas this condition is not present in A. phosphaticus. 
Types and repository.--Hypotypes UND Cat. Nos. 14047.-14051., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--The holotype of Aviculopecteu phosphaticus Worthen 
is from the phosphate beds, Phosphoria Formation, Permian System, 
Thomas Fork, 'Wyoming (Newell, 1937, p. 55). 
In North Dakota,!• phosphaticus was found at five localities 
(Appendix A) in the Tyler Formation. 
NDGS Distance balow the top of the 
well Number of Tyler Formation 
number specimens ft (m) 
5334 5 25.94 (7.91) to 26.6 (8.00 
5001 17 34.45 (10.50) to 34.68 (10.57) 
5442 1 24.63 (7 .51) 
2117 3 19.0 (5. 8) to 20.0 (6.1) 
2075 2 29.0 (8. 8) to 30.0 (9.1) 
Remarks.~The presence of Aviculopecten phosphaticus in the 
Tyler Formation extends the geologic range of this. species, previously 
reported from the Permian, to Pennsylvanian to Permian. 
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Genus Lim.ipacten Girty, 1904 
!lE!, species (by otiginal designation).--Limipecten tezanua 
Girty, 1904, p. 721. 
Diagnosis.--Robust, acline, symmetrical valves; left valve con-
vex, right valve nearly flat, gapes absent; prosopon especially charac-
teristic; left valve with intercalate costae crossed by concentric, 
imbricating growth lamellae that project peripherally between costae 
as short, flattened, pointed projections, more numerous and prominent 
on posterior area of valve; right valve with numerous, slender inter-
calate costae, crossed by more or less prominent fila, spaced about the 
same distance or closer than costae; auricles subequal in lengthtpros~-
pon of intercalate costae, lamellose projections, or both; inner ostra-
cum of nacreous aragonite, outer thinner ostracum of calcite, homogeneous 
in left valve, prismatic in right valve, prisms irregular in size and 
arrangement (modified from Newell, 1937, p. 67-68 and Newell, 1969, 
p. N339). 
Comparison.--Limipecten is similar to Aviculopecten in some char-
acters but the former is separated on the basis of a distinctive prosopon. 
that is absent in Aviculopecten. 
Limipecten otteren•is Easton, 1962 
Plate 18, figures 17-19 
Limipecten ·otterensia, Easton, 1962, p. 93, pl. 12, figs. 28-30. 
Diagnosis.--Moderate size Limipecten with very slight forward 
obliquity; left valve length 28.0 mm, height 22.0-32.0 mm, hinge lenath 
18.0-22.0 mm, valve prosopon of approximately six rounded costae in 
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s.o Dllll, alternating with wide, flat interspaces that each bear low 
costae, sharp lamellae about six in 2.0 mm, loop up and dorsally over 
both ordera of costae, forming curved flanges that project farther on 
the costae than on interspaces; left valve auricles not sharply dif-
ferentiated from valve body, posterior auricle sharply pointed, con-
cave posteriorly, with about fifteen radial costae intersected by 
almost equally spaced concentric lirae, intersection gives a retic-
ulated pattern, anterior auricle with shallow byssal notch, approxi-
mately ten costae in addition to concentric lirae; right valve length 
16.5 mm, height 16.0 mm, hinge length 19.0 mm, similar to left valve 
but with subequal costae, less strong, concentric lamellae weaker 
(modified from Easton, 1962~ P• 93). 
Description of material.--Fourteen specimens from the Tyler 
Formation are assigned to Limipecten otterensis. Moderate size, dimen-
sions close to Easton's types, distinct prosopon of costae crossed by 
sharp lamellae, and especially the reticulated pattern from the in~er-
' 
section of costae and lirae on auricles are characters that are in 
close agreement with the species diagnosis. 
Specimens range (.Appendix B, Table 24) in length from approxi-
mately 13.0 mm to approximately 28.0 mm, in height from 13.0 mm to 
approximately 28.0 mm, in H/L from 0.96 to approximately 1.2, in 
hinge length from 9.0-26.0 mm, and in HG/L from 0.77 to approximately 
1.1. Umbonal angles range from 75-89°. Valve body costae are from 
approximately 23+ to 84, anterior auricular coatae are from 5 to 
approximately 11, and posterior auricular costae are from approxi-
mately 7 to 20. Twelve specimens are left valves and two are right 
''valves. 
•' 
·'" 
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Body costae are intercalated in 2-3 ranks. Intercalation is 
difficult to see on moat of the specimens because of poor preservation. 
The reticulated pattern on the auricles and the many body coatae are· 
characters that weze not maaked by poor preservation, however. In most 
of the specimens, the projections at the intersection of body costae 
and lamellae are only apparent in small areas because of preservation. 
Bedding planes A 1838d and A 1838e are entirely covered by valves and 
valve fragments of this species. Complete or nearly-complete valves 
were the only ones identified to species for the above bedding planes. 
Comparison.--Limipecten otteransis is similar to L. wewokanus 
and L. docens. L. otterensis has wider body costal interapaces than 
.• L. wewokanus • .!!• otterensis has wider interspaces and rounded, ven-
trally directed sags of the body lamellae, whereas L. docens has nar-
rower interspaces and pointed, ventrally directed sags cf the body 
lamellae. 
Types and reposito1:1.--Hypotypes UND Cat. Noa. 14052.-14054., 
Paleontological Collection, Department of Geology, University of 
North Dakota. 
Occurrence.--The holotype and paratypes of Limipecten otterensis 
are from the middle part of the Otter Formation, Mississippian System, 
Judith Basin County, Montana and from the Otter Formation, Cascade 
County, Montana (!aston 1 1962, p. 93). 
In North Dakota, L~ otterensis was found at two localities 
(Appendix A) in the 'l'y-ler Pormation. 
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NDGS Distance below the top of the 
well Number of Tyler Formation 
number specimens ft (m) · · 
2667. 13 61.5 (18. 7) to 72.0 (21.9) 
2723 1 *124.0 (37. 8) to 125.0 (38.1) 
*interval of 
Subfamily !11.chondriinae Newell, 1938 
Genua Euchondria Meek, 1874 
.'.!:IE!. species (by monotypy).--Pecten neglectus Geinitz, 1866, 
p. 33, pl. 2, fig. 17. 
Di!Jl!osis.--Markedly prosocline, commonly posteriorly produced, 
marked anterior a~d posterior gapes; umbonaµ folds lacking in ·left 
valve. obscure in right valve; auricular sulci broad; hinge length 
about one-half valve length; left valve prosopon of widely spaced 
intercalate costae that may be obscure, costae crossed by regular 
distinct fila, coa~se and widely spaced as costae, or fine and closely 
spaced, auricular costae present to absent; right valve prosopon 
smooth or with obscure concentric fila, costae, when present, only 
on auricles; hinge with central resilifer; inner ostractm1 of concen-
tric crossed-lam.ellar aragonite, outer ostracum calcite with square 
prisms in right valve, structureless in left valve (modified from 
Newell, 1937, p. 103-104). 
Comparison.--Euohondria is similar to Crenipecten. The two 
are separated by the ~eaence of a reailifer in Euchondria and its 
absence in'Crenipecten. 
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Euchondria pelucida (Meek & Worthen), 1860 
Plate 18, figure 20 
Aviculopecten pellucidus Meek & Worthen, 1860, p. 435; Meek & Worthen, 
1866, p. 327, pl. 26, figs. 5a, b. 
Euchondria pellucida (Meek & Worthen). Newell, 1937, p. 106, pl. 19, 
figs. 16, 17, 19. · 
Diaanosis.--Small Euchondria; anterior auricular sulcus deep, 
! 
anterior auricle angular with straight anterior margin; posterior valve 
extension rounded, not very produced; left valve prosopon of fine costae, 
crossed by fila of equal coarseness and spacing, prosopon gives cancel-
lated appearance; cardinal coatae moderately well-developed (modified 
from Newll, 1937, p. 106). 
Description~ material.--One specimen from the Tyler Formation 
is assigned to Euchondria pellucida. Small size, angular anterior 
auricle with straight anterior margin. slightly produced posterior mar-
gin, and especially the cancellated appearance of the valve body proso-
pon are characters that are close to the species diagnosis. 
The specimen has a length of 6.0 mm, height of approximately 
6.0 mm, H/L approximately 1.0, hinge length of 4.0 mm, and RG/L of 
0.67. The umbonal angle is 89° and the specimen, that is a left 
valve, has more than twenty body coatae. Auricular costae are present 
but obscure on the posterior auricle and two very faint ones are pres-
ent on the anterior auricle. The cancellated appearance of the proso-
pon is especially evident in the dorsal one-half of the valve. 
Cardinal costae are not readily apparent on the specimen~ 
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Comparison.~Euchondria pellucida is similar t~E. levicula. 
Euchondria pellucida has a straight anterior margin of t:he left ante-
rior auricle and a straight posterior valve margin, whereas!• levicula 
has a broadly curved anterior margin of the left anterior auricle and 
a broadly concave posterior valve margin. 
Types and repository.--Hypotype UND Cat. No. 14055. 1 Paleontologi-
cal Collections, Department of Geology, University of North Dakota. 
Occurrence.--'rhe type specimens of Euchondria pellucid& are from 
the Desmoinesian Series, Pennsylvanian System, Adams County, Illinois 
(Newell, 1937, p. 106). 
In North Dakota, E. pellucida was found at a single locality in 
the Tyler Formation. Bedding plane Al950.(NDGS well 1508), that occurs 
within the interval of 94.0 ft (28.6 m) to 95.0 ft (28.9 m) below the 
top of the Tyler Formation, contains the specimen assigned to this 
species. 
Subclass ANONALODESMATA 
Order PHOLADOMYCIDA 
Superfam.ily PBOLADOMYACEA Gray, 1847 
Family Pholadom.yidae Gray, 1847 
Genus Wilkingia Wilson, 1959 
!re!. species (by original designation of Wilson. 19S9 1 p. 401).--
Venua elliptic& Phillips. 1836, p. 209, pl. 5, fig. 7. 
Diasn:osis.--Sbape elongate-oval; valves markedly inequilater.al, 
equivalved; hinge endentuloua; umbones at anterior one-quarter of valves~ 
um.bona! ridge broad, poorly developed; anterior and posterior ends 
rounded; ventral margin gently convex, subparallel with dorsal margin; 
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posterior margin with nearly straight upper half; sinus broad, shallow 
(ventrally directed from umbo in anterior half of valves); escutcheon 
and elongate lunule present; prosopon of regular, broad, rounded con-
centric folds and radial rows of small papilli, especially on postero-
dorsal area; ligament nymphs short, weak; posterior gape narrow, pres-
ent in soma species; adductor scars shallow, without buttresses, pallial 
sinus shallow (modified from Wilson, 1959, p. 402, and Cox and Newell, 
1969, p. N838). 
Com.parison.--Wilkingia is similar to Exochorhynchua and 
Edmondia. Wilkingia differs from Exochorhyuchus by umbonal location; 
umbones are located in the anterior one-quarter of Wilkingia and are 
terminal and very prominent in Exochorhynchus. Wilkingia has broad, 
regular concantr-ic folds I a sinuA extending from the umbo to the ven-
tral margin, and a posterior gape, whereas Edmondia has irregular 
concentric growth lines, and lacks a sinus and gape. 
Wilkingia walkeri (Weller)?, 1897 
Plate 19, figures 22, 23, 25 
Allorisma walkeri Weller, 1897, p. 265, pl. 20, fi.gs. 6, 7; Eas.ton, 
1962, p. 96, 97, pl. 13, figs. 1, 2 (synonymy to date). 
Uiagnosia.--Large Wilkingia; subquadrate; umbones low, one-
quarter or less from anterior end; anterior margin semicircular; 
ventral margin straight or slightly indented; sulcus faint, broad 
from umbones to posteroventral margin; prosopon of about 20 principal 
concentric folds, with numerous finer folds interspersed, parallel 
with valve outline, recurved anteriorly behind beaks very close to 
cardinal margin, coarsest where crossing slight, broad ridge alongside 
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sulcus; greatest length at or slightly above midheight; size of mature 
specimens, length 6.0-8.0 cm, height 3.0-4.0 cm, thickness 2.0-3.0 cm 
(modified from Easton, 1962, p. 96). 
Description of material.--Six nearly complete and five incom-
plete specimens from the Tyler Formation are questionably assigned to 
Wilkingia walkeri. Specimens exhibit a subquadrate shape, straight 
ventral margins, truncated posterior margins, faint sulci from beaks 
to posteroventral margins, and especially regular, prominent concentric 
folds. These characters are fairly close to the diagnosis of this 
species. 
The l'learly complete specimens (Appendix B, Table 25) are 21.0-
35.0 mm in length and 13.0-19.0.mm in height. Four specimenl are right 
valves and .two are left valves. 
Tyler specimens of w. walker!? have less prominent concentric 
folds in the posterodorsal region than those figured by Easton (1962). 
The presence of about twenty concentric folds and a length of 60-80 mm 
(mature specimens) are considered diagnostic characters for this species. 
Tyler specimens have approximately one-half this number of folds and are 
approximately one-half as large. The size and number of folds in speci-
mens from. the Tyler suggest that maturity has not been reached. 
Com.parison.--Species similar to Wilkingia walkeri are W. 
elliptica and Edmondia sulcata. W. walker! has low umbones, greatest 
length at or slightly above midheight, and prosopon that consists of 
concentric folds, whereas!• elliptica has prominent umbones, greatest 
length ventral of midheight, and prosopon of concentric folds and 
radial rows of small papilli in its posterodorsal area. W. walkeri 
has regular concentric folds whereas, !• sulcata has irregular 
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concentric folds that split into finer ones at the center of the valve. 
,"Types and repository.:...-Hypotypes UND Cat. Nos. 14056., 14057. • 
14058.,.Paleontological Collections, Department of Geology, University 
of North Dakota. 
Occurrence.--Weller's type material of Wilk.ingia walkeri is 
from the Batesville Sandstone (Chesterian Series, Mississippian), of 
Arkansas (fide Easton, 1962, p. 96). Other occurrences are from the 
Mayes 11 Fayetteville, and Pitkin Formations (Chesterian), Oklahoma; 
from the Menard Limestone (Chesterian), Illinois; from the Amsden For-
mation (Pennsylvanian System), Montana; and from the Cameron Creek 
Member, Tyler Formation (Pennsylvanian System), Montana (Easton, 1962, 
p. 96, 97). 
In North Dakota, W. walkeri was found at one locality in the 
Tyler Formation. Bedding planes Al57lb and Al57le (NDGS well 5001), 
32.65 ft (9.95 m) to 32.78 ft (9.99 m) below the top of the Tyler 
Formation, contain the specimens assigned to the species. 
Remarks.--Easton (1962, p. 97) noted the occurrence of three 
specimens of Wilkingia? ep. (•Allorisma? ap.) from the Otter Formation, 
Montana that are about one-half as large as Wilkingia walkeri 
(•Alloriema walkeri). In this character, his specimens of this ques-
tionably identified species are in agreement with those from the Tyler. 
He further noted the presence of fewer and stronger concentric folds. 
Specimens from the Tyler are in agreement with the former character, 
but not the latter. Specimens from the Tyler and the three noted by 
Easton may represent a new species of Wilkil'liia. The Tyler specimens 
from North Dakota are too poorly preserved. however, to serve as the 
basis of a new species. 
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Wilk.ingia sp. 
Plate 19, figure 24 
Wilkingia sp. Gordon and Pojeta, 1975, p. E20, pl. 4, fig. 25. 
Description of material.--A single, well-preserved specimen of 
Wilkingia from the Tyler Formation differs from described species and 
is here treated separately. The specimen is a pair of conjoined valves 
that are slightly disarticulated. Valve length is 15.S mm and height 
is 10.0 mm. Exterior characters are close to those of w. walkeri 
except that the concentric folds on the valve exterior have secondary 
folds intercalated between the primary ones at 3.5 mm from the ante-
rior end. The secondary folds disappear anteriorly. 
Gordon and Pojeta (1975, p. E20) noted the same character in 
three specimens from the Amsden Formation. In general outline their 
specimens are more similar to~- terminalis rather than tow. walkeri. 
w. terminalis has more curved, less truncate posterior ends. Otherwise 
the secondary concentric folds appear to be the same in their position. 
The Tyler specimen and Gordon and Pojeta's specimens may represent a 
new species of Wilking:ta • 
.!l2.!, and repository.--Hypotype tJND Cat. No. 14059 •• Paleontologi• 
cal Collections, Department of Geology, University of North Dakota. 
Occurrence.--The three specimens noted by Gordon and Pojeta (1975, 
p. E20) are from the Horseshoe Shale. Member.of the Amsden Formation (Mis-
sissippian part) at South. Pass in the Wind lliver Range, Fremcnt County, 
Wyoming. 
In North Dakotas Wilk.ingia sp. was founq at one locality in the 
Tyler Formation. Bedding plane A 1459b (NDGS well 5334)s 23.39 ft 
(7.13 m) below the, top of the Tyler Formation, contains the specimen. 
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Order TRIGONIOIDA 
Superfamily TRI.GONIACEA Lamarck, 1819 
Family Myophoriidae Bronn, 1849 
Genus Schizodus de Verneuil & Murchison, 1844 
~ species (by subsequent designation of de Verneuil, 1845, 
p. 308).--Axinus obscurua J. Sowerby. 1821, p. 12. 
Diagnosis.--Ovate or trigonally ovate, subinequilateral to 
strongly inequilateral, obliquely truncated and in some forms 
attenuated posteriorly, smooth; umbones usually feebly proso-
gyrous, more rarely opisthogyrous; marginal carina rounded off; 
no escutcheon; left valve with strong, bilobed median tooth, 
anterior tooth small and marginal, and posterior tooth obsolete 
or almost so; right valve with single stout, forward-directed 
tooth, posterior tooth being obsolete; no myophorous buttress 
(Cox, 1969, p. N475). 
Comparison.--Schizodus is similar to Eoschizodus and Neoschizodus. 
Schizodus has only one tooth in the right valve, whereas Eoschizodus has 
three teeth in the left valve and two in the right valve. Schizodus does 
. not have a myophorous buttress, whereas Neoschizodus has a well developed 
myophorous buttress. 
Schizodus affinis Herrick?, 1887 
Plate 19, figures 20, 21 
Schizodus affini.s Herrick, 1887, p. 41, pl. 4, figs. 22, 22a; Hoare, 1961, 
p. 120, 121, pl. 15, figs. l, 2 (Synonymy to date). 
Schizodus aff. !• affinis Herrick, Gordon and Pojeta, 1975, p. El5, 16, 
pl. 3, figs. 15, 16. 
Piagnoats.--Small, subtrigonal Schizodus; beaks extend above 
hinge line; anterior margin smoothly curved into broadly convex ventral 
margin; dorsal margin straight and sharply curved into posterior margin, 
, .. 
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posterior margin broadly curved; posterior and ventral margins meet at 
distinct angle; beak.a small, incurved, umbo inflated; posterior umbonal 
slope forms prominent, found,~ shoulder that extends obliquely to 
posteroventral angle; dorsoposterior valve area compressed; greatest 
valve convexity anterior to midlength; shell material thin; prosopon 
of fine, concentric growth lines (modified from Hoare, 1961, p. 120), 
Description of material.--'l'wo specimens from the Tyler Forma-
tion are assigned to Schizodus affinis Herrick?. The subtrigonal shape, 
small beaks extending above the hinge line, margin curvature, and proso-
pon of very fine, concentric growth lines are characters that are in 
close agreement with the species diagnosis. 
One specimen (A1962-5) is a complete left valve with a length 
of 23.0 mm, height of 18.0 mm, and a distance of the antarior edge to 
the umbo of 9.0 mm. The specimen is flattened and appears to retain 
a suggestion of the rounded shoulder, that extends from the umbo to 
where the posterior and ventral margins meet. Anterior, ventral, and 
posterior margins have radial cracks because of flattening. The 
cracks suggest that the shell was thin. The anterior and middle parts 
of the valve retain part of the original convexity. 
The other specimen (Al962-6) is a partial right valve with a 
length of 14.0(+) mm, a height of 13.0 mm, and anterior edge to umbo 
distance of approximately 7.0 mm.. The specimen retains most of its 
original convexity, although most of the dorsal and posterior areas 
of the valve are missing (spec:lm.en is at the core periphery and was 
cut by the core barrel). 
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Both specimens are assigned with some question to!• affinis 
because of the partial condition of one of them and because they are 
larger than most published measurements for this species. 
Comparison.--Schizodus affinis is similar to!• subcircularis, 
S. amplus, !• wheeler!, ands. cuneatus. The above species are dif-
ferentiated on exterior characters. !• affinis is more quadrate in 
shape than!• subcircularis, less extended posteriorly and has a more 
rounded anterior margin than.§.. amplus, and is less elongate and poste-
riorly truncate than both!• wheeleri and!• cuneatua. 
Types and repoaicory.--Hypotype UND Cat. No. 14060., 14061., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--The type material of Schizodus affinis Herrick is 
from the Coal Measures of Flint Ridge, Ohio (fide Girty 1 1915, p. 131). 
The species has also been reported from the Upper Coal Measures, 
Mc Alaster and Atoka quadrangles, Oklahoma; Wewoka Fo:rmati:on, Pennsyl-
vanian System, Wewoka and Coalgate quadrangles, Oklahoma (Girty, 1915, 
p. 131); Pottsville Formation, Pennsylvanian System, Ohio (Morningstar, 
1922, p. 223); Seville and Tiawah Limestones, Desmoinesian Series 
Pennsylvanian, Missouri (Hoare, 1961, p. 121); and from the Ranchester 
Limestone Member, Amsden Formation, Pennsylvanian, Fremont and Washakie 
Counties, Wyoming (Gordon and Pojeta, 1975, p. El6). 
In North Dakota,.§_. affinis was found at one locality in the 
Tyler Formation. Bedding plane Al962 (NDGS well 2723) that occurs 
within the interval of 125.0 ft (38.l m) to 126.0 ft (38.4 m) below 
the top of the Tyler, contains the specimens. 
.. 
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Class CEPHALOPODA 
Subclass NAUTILOIDBA 
Order ORTHOCERIDA 
Superfamily PSEUDORTHOCBRATACEAE Flower & Caster, 1935 
Family Pseudorthoceratidae Flower & Caster, 1935 
Subfamily Pseudorthoceratinae Flower & Caster, 1935 
Genus Pseudorthoceras Girty, 1911 
.!IE.!, species (by original designation).--Orthoceras knoxense 
Mc Chesney, 1859, p. 69. 
Diagnosis.-~Slender uncompressed orthocones with very slight 
exogastric curvature in apical two chambers. Sutures straight 
and transverse; Septa moderate in depth and evenly curved. 
Siphuucle central or subcantral; segments changing shape onto-
genetically from early suborth,choanitic stage through ortho-
choanitic then C}'rtochoanitic stages with progressive longer 
brims and more inflated segments; in adult segments, brim and 
neck subequal, area of adnation being equal to half or less of 
brim width, free part of connecting ring convex, and seaments 
pyriform to subglobular in shape. Endosiphuncular deposits 
fusing along venter.to form continuous lining before being 
continuous around septal foramen. Camera with well-developed 
circumferentially lobate mural deposits. Internal molds with 
eaptal and conchal furrows (Sweet, 1964, p. K244). 
Com:parison.--A single genus in the subfamily is similar to 
Pseudorthoceras. In Pseudorthoceras the first two chambers are curved, 
whereas in Pseudocyrtoceras at least the first twelve are curved. The 
initial chamber in. Pseudocyrtoceras is longer and endosiphuncular 
deposits on the dorsal side of the siphuncle are absent. 
Pseudorthoceras knoxense (Mcchesney), 1859 
Plate 19, figure 13, 14 
Orthoceras knoxense McCheaney, 1859, p. 69. 
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Pseudorthoceraa knoxense (McCheaney), 1859; Miller & Youngquist, 1949, 
p. 18-22, pl. 2, figs. 1-7; pl. 3, figs. 2-8; pl. 55, figs. 
15-17 (Synonymy to date); Hoare, 1961, p. 129-130, pl. 16, 
fig. 4; pl. 17, fig. l; Gordon, 1962, p. 95, pl. 17, fig. 27; 
Unklesbay, 1962 1 p. 22-24, pl. 1, figs. 10, 11; Zangerl & 
Richardson, 1963, p. 123, 156, fig. 33d; pl. 22, fig. 4; 
Grenda, 1974, p. 28. 
Diagnosis.--Moderate size Pseudorthoceras; conch long, straight, 
slender, gradually expanding adorally, cross section circular to slightly 
elliptical; adapical portion of conch slightly curved, extreme adapical 
region of conch slightly asymmetrical, apex blunt; test of phragmacone 
thin and smooth; septa simple saucer-like partitions, transverse to long 
axis of conch, convex adapically, evenly spaced, length of camerae about 
one-fifth conch diameter; siphuncle central, small where it passes through 
septum, expanded within camerae, septa! necks short, recurved; siphonal 
segments nearly cylindrical in early part of conch, subspherical in mature 
part; camerae lined with lamellar calcareous deposits, thicker along ven-
tral side, more strongly developed in adapical chambers (modified from 
Unklesbay, 1962, p. 23). 
Description~ material.--A single specimen from the Tyler Forma-
tion is assigned to Pseudorthoceras knoxense. The specimen is a long, 
straight, gradually expanded, narrow conch, circular in cross section, 
and has saucer-shaped septa. The conch length is 32.0 mm, the minimum 
adapical diameter is 4.0 mm and the maximum adoral diameter is -7.0 mm. 
The initial portion of the conch and the living chamber are missing. 
It is possible that a few mature chambers are missing in addition to 
ihe living chamber. 
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The siphuncle is not visible in the partial septum at the adoral 
end •. No attempt was made to section or grind the specimen to reveal 
internal characters. 
Comparison.--Pseudorthoceras knoxense is a rather distinctive 
species and is readily distinguished from!• seminolense, the only other 
Pennsylvanian species in the genus, by its smaller size. Apparently, 
P. seminolense has only been reported from its type locality in Oklahoma. 
Miller, Dunbar and Condra (1933, p. 77) noted that several collections 
of!• knoxense contain specimens of the same size as those of P. 
seminolense and that they regard the two as conspecific. 
Types and repositoey.--1:lypotype UND Cat. No. 14062., Paleontologi-
cal Collections, Department of Geology, university of North Dakota. 
Occurrence.--Pseudorthoceras knoxense (Mcchesney) is widespread 
in the Pennsylvanian formations of North America and has been reported 
from Pennsylvania, West Virginia, Ohio, Michigan, Indiana, Kentucky, 
Illinois, Iowa, Missouri, Arkansas, Nebraska, Kansas, Oklahoma, Texas, 
Wyoming and Colorado (Miller, Dunbar, and Condra, 1933, p. 85). It has 
also been reported from Upper Carboniferous rocks of the Carnie Alps 
(Austro-Italian border), and from the Upper Carboniferous of Europe, 
Russia and Australia. 
In North Dakota P. knoxense was found at one locality in the 
Tyler Formation. Bedding plane Al840-1 (NDGS well 2667), 71.0 ft 
(21.6 m) below the top of the Tyler Formation, contains the specimen 
assigned to the species. 
,, 
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Subfamily Spyroceratinae Shimizu & Obata, 1935 
Genus Raticycloceras? Gordon, 1960 
.'.!ZE!, species (by original designation).--Reticycloceras croneisi 
Gordon, 1960, p. 134-135, pl. 27, figs. 9-11. 
Diagnosis.-~Maturely annulated orthocones with earliest 
stages nonannulated and ornamented by fine transverse and 
longitudinal lirae to form delicate network. Longitudinal 
lirae disappearing at short distance in front of apex, but 
transverse lirae continuing through length of conch. 
Siphuncle subcentral, suborthochoanitic to weak1y cyro-
choanitic; connecting rings subcylindrical, flat to faintly 
convex-sided, slightly compressed at midlength, abruptly 
contracted at ends of each segment. Siphuncular deposits 
continuous, heavier ventrally than dorsally; thick mural 
deposits in camerae (Sweet, 1964, p. K250). 
Comearison.--Reticycloceras is similar to Perigrammoceras a1llll 
Neocycloceras._ In Reticycloceras septal necks are not developed and 
apical longitudinal lirae are present, whereas in P.erigrammoceras 
recurved septal necks are well developed and the adapical end lacks 
longitudinal lirae. Reticycloceras has siphuncle segments that are 
not inflated, whereas in Neocycloceras the siphuncle segments are 
nummuloidal. 
Reticycloceras? cf. R. croneisi Gordon?, 1960 
Plate 19, figure 15 
Reticycloceras croneisi Gordon, 1960, p. 134-135, pl. 27, figs. 9-11. 
Diagnoais.--Reticycloceraa with the conch expanding 1 mm 
in 7.5 mm, approximately circular in cross section, with a 
subcentral siphuncle; 3 to 3.5 camerae and 2 to 4 annuli in 
a length equal to the dorsoventral diameter; transverse 
lirae fine and crowded in young shell, widely spaced in 
mature shell (Gordon, 1960, p. 134-135). 
Description of Dl.4terial.--One specimen from the Tyler Formation 
is assigned with reservation to Reticycloceras croneisi. Conch 
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.•xpansion of 1.0 mm in 7.5 mm at the adoral end, circular cross section, 
slightly subcentral siphuncle, camerae number of 4 and annuli number of 
4 in a length equal to the adoral end diameter are characters in agree-
ment with the species diagnosis. 
The specimen has a phragmacone length of 40.0 mm, an adapical 
end diameter of 2.0 mm, and an adoral erid diameter of 6.5 mm. The 
adoral 15.0 mm of the specimen was ground to expose internal features. 
Recrystallization has obscured the interior so that it is ~ifficult to 
discern camera! deposits from material that was apparently deposited 
diagenetically. The septa are saucer-shaped, shallow, at at right 
angles to the conch axis. The conch exterior is strongly annulate. 
Transverse lirae are either absent .or ma~k.ed because of the type of · 
preservation. The absence of transverse lirae and very strong close 
annulations of the exterior are characters that are different from 
the species diagnosis~ 
Comparison.--Reticycloceras croneisi is similar to R. 
sequoyahense and is distinguished from it by longer camerae, more 
widely spaced annuli, and coarser transverse prosopon in the adult 
conch. 
!Y:Pes and reposito17.--Rypotype UND Cat. No. 14063., Paleon-
tological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--'!he holotype and paratypes of Reticycloceras 
croneisi are from the upper shale member of the Pitkin Limestone, 
Chesterian Series, Mississippian System, Stone and Van Buren Counties, 
Arkansas and from the Fayetteville Shale, Upper Mississippian of 
Washington County, Arkansas (Gordon, 1960, p. 134). 
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In North Dakota, R.? cf. R. croneisi? was found at one locality 
in the Tyler Formation. Bedding 'plane A1952-1 (NDGS well 1508), that 
occurs within the interval of 94.0 ft (28.6 m) to 95.0 ft (28.9 m) 
below the top of the Tyler Formation, contains the specimen assigned 
to the species. 
Phylum ANNELIDA 
Class POLYCHAETIA 
Order ERRANTIDA 
Family Glyceridae Grube?, 1850 
Plate 19, figure 11 
Descriptian ,2!. material.--One scolecodont assemblage was found 
in the Tyler. The assemblage contains two elements (right and left, 
maxillae I) that are articulated in life position, and a third element 
(maxilla III or IV) that is located, not in life position, alongside 
the posterior end of the right hand maxilla I. The paired elements 
have a prominent pointed hook and are denticulate along their inner 
lateral margins. The elements bear a striking resemblance to Ildraites 
an Ordovician to Devonian genus. Further specimens and future work may 
indicate that this Pennsylvanian specimen extends the previously 
reported geologic range of the genus, or that it represents a new genus. 
~ ~ repository.--Rypotype mm Cat. No. 14087., Paleontologi-
cal Collections, Department of Geology, Universi~y of North Dakota. 
Occurrence.--In North Dakota, a scolecodont assemblage was found 
at one locality in the Tyler Formation. Bedding plane Al848e-l (NDGS 
well 2667). that occurs within the interval of 76 ft (23.2 m) to 78.5 
ft (23.9 m) below the top of the Tyler, contains the specimen. 
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Order SEDENTARIDA 
Family Serpulidae Burmeister, 1837 
Genus Spirorbis Daudin, 1800 
.:fI.E.! species.--Serpula spirorbis Litui'.e, 1758, p. 787. 
Diagnosis.--"Tube small, coiled in flat spiral, some shells 
bearing concentric ridges, attached to substratum" (Howell, 1962, 
P• Wl60). 
Comparison.--Spirorbis is similar to Se;rpulopsis and Vermilia. 
Calcareous tubes of Spirorbis are coiled in a flat spire and are larger 
than those of Serpulopsis, whereas those of Serpulopsis are smaller and 
tortuously coiled. The apertures in Serpulopsis and Spirorbis lack 
... 
teeth, whereas Vermilia has one or more teeth on the edge of the 
aperture. 
Spirorbis cf.!· moreyi Branson, 1937 
Plate 19, figures 16, 17 
Spirorbis moreyi Branson, 1937, p. 654, pl. 89, figs. 1, 2. 
Spirorbis aff. !• moreyi Branson. Easton, 1962, p. 89, pl. 12, figs. 
9, 10. 
Diagn.osis.--Spirorbis with low spiral to almost planispirally 
coiled shell of approximately 4 volutions, apertural end ·twisted at 
approximately right angle to plane of coiling; aperture oval, umbilicus 
deep, with moderately steep slopes; prosopon of rhombic pattern formed 
by intersection of growth lines and fine longitudinal ribs; average 
d:Lm.ensions, diameter 2.0 mm, height 1.2 mm, straight apertural end 
0.6 mm (modified from Branson, 1937, p. 654). 
".'' lt,,I 
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Description~ material.--Si:xty-four specimens from the Tyler 
Formation are assigned to Spirorbis cf.!• moreyi. The specimens are 
low spired, have their apertural end twisted to the plane of coiling, 
and have a prosopon of irregular, closely spaced, growth lines and low 
nodes arranged in approximately longitudinal rows. The intersection 
of growth lines and nodes gives the surface a reticulated pattern. 
The specimens are either incomplete (generally missing apertural end) 
molds of interiors or exteriors, poor preservation and the fact that 
most specimens are partly buried in matrix makes counting of volutions 
difficult. Approximately two to three volutions are visible on nearly 
complete speci~ens. Specimen Al542C-2 has its aperture int.ct and 
appe~rs to be circular rather than oval. The absence of the longi-
tudinal ribs that Branson (1937, p. 654) included as one of his species 
characters, circular apertures, and the general poor preservation of 
the Tyler specimens does not allow a firm identification. 
Fourteen of the specimens are attached to valve fragments of 
"nonmarine" bivalves. The others are free tubes. The maximum coil 
diameter (Appendix B, Table 26) is 0.5 mm to approximately 3.0 mm. 
Comparisou.--A species similar to Spirorbis moreyi is!• 
arietiua. Spirorbis moreyi is small, low spired, whereas tubes of 
!• arietina are high spired for the first two to three volutions and 
large for the genus (Girty, 1903, p. 333). 
Types and repoaito;y.--Bypotypes UND Cat. Nos. 14088., 14089., 
Paleontologic:al Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--Th~ holotype and other type material of Spirorbis 
moreyi is from the Sacajawea Formation (Amsden Formation of Sando, 
,, 
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Gordon and Dutro, 1975), Miasissippian System, Wind River Range, Wyoming 
(Branson, 1937, p. 652). !• aff. !• moreyi has also been reported by 
Baston (1962, p. 89) from the Otter Formation, Mississippian System, 
Potter Creek Dome, Fergus County, Montana and from the Cameron Creek 
Formation Mississippian or Pennsylvanian System, near Heath, Fergus 
County, Montana. 
In North Dakotas. cf.!• moreyi was found at seven localities 
(Appendix A) in the Tyler Formation. 
NDGS Distance below the top of the Tyler 
well Number of Formation 
number specimens ft (m) 
4907 3 47.14 (14.37) to 47.44 (14.46) 
49Sa 37 21.30 (6.49) to 34.13 (10.40) 
5001 6 27.72 (8.45) to 44.50 (13.56) 
1484 1 71.13 (21.68) 
4091 10 39.0 (11.9) to 49.8 (15.2) 
5138 2 124.89 (38.06) to 155.84 (47.50) 
1508 5 90.0 (27.4) to 91.0 (27.7) 
Rema~ks.--The total number of specimens from the Tyler is greater 
than the number reported. On two of the bedding planes where specimens 
were very abundant only one-eighth of the surface was utilized. Speci-
mens were measured in the one-eighth area selected. 
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Phylum ARTHOPODA 
Superclass CRUSTACEA 
Class BRANCHIPODA 
Subclass DIPLOSTACA 
Order CONCHOSTRACA 
Suborder SPINICAUDATA 
Superfamily CYZICOIDEA Stabbing, 1910 
Family Cyzicidae Stebbing, 1910 
Genus Cyzicus Audouin, 1837 
·!IE.! speci$S (by original designation of Audouin, 1837).--
Limnadia tetracera Krynicki, 1830, p. 176. 
Diagnosis.--"Rostrwn of male broadly spatulate in profile; 
r.ostrum of female terminating acutely; flagella of antennae with 16 
to 22 segments" (Tasch, 1969, p. R151). 
Cyzicus (Lioestheria) Dep,ret & M.a.zeran, 1912 
~ species (by original designation of Deperet and Mazeran, 
1912).--Sstheria (Lioestheria) lallyensis Dep~ret & Mazeran, 1912, 
p. 167. 
Diagnosis.--Carapace size and shape variable, generally ovate; 
prosopon of numerous, extremely close-set, irregular, and fine, con-
centric, growth lines; spaces between growth lines with punctate and 
hachure-type granulate markings or polygonal m.oaaic that may be irre-
gular, feeble, or absent (111.0dified from Tasch, 1969, p. RlSl). 
CoJllP&ri~on.--A subgenus similar to Cyzicus (Lioestheria) is 
.9.. (Euestheria). The prosopon in the spaces between growth lines of 
f. (Lioeatheria) consists of punctate or hachure-type granulate 
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markings and if a polygonal mosaic is present it is irregular and feeble, 
whereas a well-developed pattern of minute polygons is present in C. 
(Euestheria). 
Cyzicus (Lioestheria) harveyi (Tasch), 1958 
Plate 19, figures 1-8 
Estheria miuuta (Alberti) Jones, 1898, p. 292, text-figs. 1-4. 
Isaura (Euestheria) sp. A; B; C Tasch, 1958b, p. 232, pl. 1, figs. A-C. 
Isaura (Eustheria) harveyi Tasch, 1958a, p. 535-537, pl. 79, figs. 
la-d; Tasch, 1961, p. 838. 
Cyzicus (Lioestheria) harveyi (Tasch), 1963, p. 1243, pl. 172, fig. 8. 
Diagnosis.--Ovate to ohlong Lioestheria with greatest convexity 
in. umbonal region,' umbo subterminal; dorsal margin straight to gently 
arched, antero-dorsal margin straight, oblique, or curved, ventral mar-
gin elliptical to sub-oval curvature, postero-dorsal margin, straight, 
oblique or curved; flare, that consists of flattened valve area directly 
below dorsal margin and varibly expanded postero-dorsally from the poste-
rior flank of umbo, present or absent; prosopon of variably spaced, 
curved growth lines, maximum of 26, umbonal growth lines 5-14; inter-
vals between growth lines smooth to punctate (modified from Tasch, 
1958a, p. 535 and Tasch, 1963, p. 1243). 
Description of material.--Two hundred and seventy-three speci-
mens frou,. the Tyler Formation are assigned to (iyzicus (Lioestheria) 
harveyi. The specimens are ovate, have straight to arched dorsal mar-
gins, straight to curved anterodorsal and postarodorsal margins, and 
curved ventral margins, flare present or absent> and the prosopon con-
sists of growth lines that are more widely spaced in the midvalve area 
I' 
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than in the ventral area and punctate intervals. 
The specimens (Appendix B, Table 27) range in length from 1.5-
5.5 mm with a mean of 3.04 mm, height from 1.0-4.0 nun with a mean of 
2.22 mm• ratio of H/L from 0.5-1.0 with a mean of 0.73, anterior end 
to umbo from 0.5-1.5 mm (for 176 specimens) with a mean of 0.99 tmn, 
ratio of A/L from 0.14-0.5 with a mean of 0.32, number of growth lines 
(for 49 specimens) 5 to approximately 26. The number of growth lines 
represents a minimum because in all cases growth lines in the umbonal 
portion of the valves were obscured because of preservation. One 
hundred and sixteen of the specimens are right valves, one hundred 
and thirty-eight are left valves, and nineteen are conjoined pairs 
of valves. 
Com2arison.--A species similar to Cyzicus (Lioestheria) harveyi 
is C. (L.) raaschi. f• (L.) harveyi has growth lines variably spaced 
and greatest carapace convexity in the umbonal area, whereas c. (L.) 
raaschi has numerous, regularly spaced growth lines and has highly con-
• 
vex valves. 
iEYPes and repos~tory.--Hypotypes UND Cat. Nos. 14064.-14071., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--The type material of Cyzicus (Lioestheria) harveyi 
is from the Wellington Formation, Lower Permian System, Harvey County, 
Kansas ·(Tasch, 1958a, p. 525). It has also been reported from Penni.an 
red beds, Sumner County, Kansas (Tasch, 1958a, p. 537). 
In North Dakota Cyzicus (Lioestheria) harveyi was found at six-
teen localities (Appendix A) in th.e Tyler Formation. 
i' 
' 
NDGS 
well 
number 
4907 
5334 
4959 
5001 
5442 
1484 
4091 
.4024 
. 4741 
2117 
2075 
2357 
2395 
448 
1678 
1508 
Number of 
specimens 
49 
44 
7 
29 
11 
4 
76 
1 
31 
2 
7 
1 
6 
3 
1 
l 
*interval of 
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Distance below the top of the Tyler 
Formation 
ft (m) 
40.11 (12.22) to 51.99 (15.84) 
22.55 (6.87) to ~9.79 (15.18) 
20.1 (6.1) to 34.2 (10.4) 
25.09 (7.65) to 40.45 (12.33) 
21.94 (6.69) to 38.17 (11.63) 
68.0 (20.7) to 71.05 (21.6) 
41.4 (12.6) to 67.0 (20.4) 
*31.0 (9.4) to 35.0 (10.7) 
21.05 (6.42) to 45.55 (13.88) 
25.0 (7 .6) to 35.0 (10. 7) • 
18.0 (5.5) to 35.0 (10.7) 
*51.0 (15.5) to 53.0 (16.2) 
48.0 (14.6) to 52.0 (15.8) 
55.0 (16.8) to 56.0 (17.l) 
*60.0 (18.3) to 61.0 (18.6) 
*87.0 (26.5) to 88.0 (26.8} 
Remarks.--The total number of specimens of Qyzicus (Lioestheria) 
harvexi from the Tyler Formation is much greater than the number reported. 
On twenty-five bedding planes where specimens nearly covered the entire 
surface only one-eighth of the surface was utili~ed. Complete valves in 
the one-eighth area selected were measured. 
The geologic range of this species. is. extended from Pennsylvanian 
to Lower Permian based on its presence in the Tyler of North Dakota. 
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Tasch (1958a, p. 533-539) discussed and erected three sub-
sp!cies within Cyzicus (Lioestheria) harveyi based upon carapace flare 
variation: i.e •• Q. (_!!.) harveyi harveyi with a pronounced flare-width, 
Q• (~.) harveyi wel'l.ingtoni with this amount of flare plus a groove-like 
dorsal continuation of the flare behind the umbo, and Q. (L.) harveyi 
leonardii with non-prononounced posterior flat flare plus a narrow ante-
rior flare. Tasch indicated that the flare variation is not a relict of 
preservation (p. 535), no evidence of subspeciation is present in 
unflared specimens (p. 533), and that in genetic terms the flare may 
be a sex-linked character (p. 535) (possibly indicating female cara-
paces, p. 536). Flara variation is present in well preserved speci-
mens from the Tyler, but at the present time I do not feel t~at it is 
a strong,enough character for subspecies assignment. At the same time, 
I 
I partly agree with Tascb's reasoning and prefer not to place his three 
subspecies in the synonymy of C. (L.) barve;yi. 
Superfam.ily LEAIOIDEA. Raymond, 1946 
Family Leaiidae Raymond, 1946 
Genus Leaia Jones, 1862 
~ species (by original designation of Jones, 1862)r--
9YPricardia leidyi Lea, 1855, p. 341. 
Diagnosis.--"Carapace outline variable from quadrate to semi-
circular; valves bearing 2 radial hollow ribs; indistinct in aome species, 
and 3rd rib may be present where dorsal margin thickens (Tasch, 1969, 
p. R159). 
Comparison.-.;.Leaia is similar to Brachioleaia, Paraleaia and 
Trileaia. Leaia is. quadrate to semicircular and bears two radial ribs. 
;·:!" r]~ 
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whereas Brachioleaia is subcval to subsemicircular and bears two typical 
radial ribs plus two poorly developed marginal radials. Paraleaia has a 
radial groove, furrow, or accessory radial between its two radial ribs 
and Trileaia has three distinct radial carinae. 
Leaia normalis (Raymond)?, 1946 
Plate 19 1 figure 9 
Hemicycloleaia normalis Raymond, 1946 1 p. 292 1 pl. 61 fig. 7. 
Diagnosis.--Semi-oval Leaia, anterior end of carapace short, 
posterior end slightly reflexed at hinge; prosopon of lirae 1 fine, 
crowded in anterior portion of carapace, equally spaced in median 
portion of carapace; radial ribs 2 1 angle a 80 ° a 30° (modified from 
Raymond, 1946 1 p. 292). 
Description~ material.--Six specimens from the Tyler Forma-
tion are assigned to Leaia normalis. The specimens are semi-oval, with 
dorsal margin straight, anterior margin curved, ventral margin gently 
curved, posterior margin curved and very slightly reflexed at postero-
dorsal junction, and prosopon of lirae and two straight radial ribs. 
Specimens range (Appendix B, Table 28) in length from approxi-
mately 3.0-5.0 mm with a mean of 4.25 mm, height from approximately 
2.0-4.0 mm with a mean of 2.75 mm, B/L from 0.6-0.8 with a mean of 
0.65, umbo to anterior margin from approximately 1.0-1.5 mm with a 
mean of 1.2 mm. A/L from 0.22-0.38 with a mean of 0.30, angle a 77-86° 
with a mean of 81.5°, and angle a from 34-54° with a mean of 42°. 
Five of the specimens are right valves and one is a left valve. 
Aaaigmnent to L. normalis is with question because specimens 
from the Tyler are smaller than those described by Raymond (1946) 1 
.. 
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have a slightly larger angle a, and are poorly preserved. One of the 
Tyler specimens (A1554'b-2) has lirae (5.o+) preserved on a portion of 
the carapace. 
Comparison.--Leaia normalis is similar to L. reflexa. L. 
haynesi :&• acutangularis and L. salteriana. :&• normalis has an anale a 
less than 90°, whereas both:&• reflexa and L. haynesi have angle a 
greater than 90°. :&• acutangularis is more elongate and has an angle a 
of 60°. L. normalis has a shorter antexior end and more crowded lirae 
than does f.• salteriana. 
Types~ repository.--Hypotype UND Cat. No. 14072., Paleontologi-
cal Collections, Department of Geology, University of North Dakota. 
Occurrence.--The holotype of Leaia normalis is from.middle 
Pennsylvanian strata at Central Falls, near Pawtucket, Bhode Island 
(Raymond, 1946, p. 292). 
In North Dakota Leaia normalis? was found at one locality 
(Appendix A) in the Tyler Formation. 
NDGS 
well 
num.ber 
5001 
Number of 
specimens 
6 
Distance below the top of the 
Tyler Formation 
ft (m) 
18.9 (5.7) to 19.3 (5.9) 
Subclass OSTRACODA 
Ziebarth (1962) studied the ostracodes in fifteen Tyler wells 
and reported the occurrence and abundance of nine genera and seventeen 
species: Geisina arcuata, Q_. gregaria, Bairdiacypris punctata, 
Macrocypris sp., Cypridopais? ovata, Candona plantidorsata, Carbonita 
agues, C. fabulina, f.• inflata, C. magna, f• orbiculata. f• secans, 
£. n. sp. A, c. n. sp •. B.• Gutschick.ia O!!!!, Rilboldtina multiplicata, 
and Pruvostina wanleasi. Carbonita fabulina, £• magna, and Hilboldtina 
~I 
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multiplicata were the three species reported as most abundant. 
Important literature on ostracode occurrences in this part of 
the stratigraphic record (Kellett, 1933, 1934, 1935, 1936; Bradfield, 
1935; Morey, 1935; Scott, 1942a, 1944; Scott and Summerson, 1943; 
Cooper, 1946; Marple, 1952; Copeland, 1957; Echols and Creath, 1959; 
Willis, 1959; and Ziebarth, 1962) list several genera and species. 
Hopefully future studies (like the more modern studies of Thompson, 
Shaver, and Riggs, 1959; Shaver, 1960; Pollard, 1966, 1969; Anderson, 
1970; and Sohn, 1975) will concentrate on intraspecific variation 
~ithin this group and perhaps a better understanding of ostracode 
species wj.11 emerge. In a group where ontogenetic (instar morphology 
changes), dimorphic, and environmental variants all oc~ur within a 
species utmost care and study should be exercised before new generic 
and specific names are proposed. The scholarly revision of the genus 
Carbonita by Anderson (1970) and the work of Bless and Pollard (1975) 
on dimorphism in Carbonita humilis are especially germane to a future 
study of the Tyler ostracodes. 
The ostracodes are by far the most abundant group of fossils 
present in the Tyler Formation. They are pres~nt (Table 5) on 57.5 
percent of the 1176 bedding planes exalllined and are abundant (>10 
specimens) on 48.6 percent of the 57.5 percent. While conducting 
bedding plane counts of all taxa present, 10 specimens was the 
arbitrary cut-off where counting of ostracodes was stopped. In the 
casa of bedding planes where ostracodes were noted as abundant, 
their actual nuuiber is: much. higher than 10. On 2.9 percent of the 
bedding planes they completely cover the bedding plane in a coquina-
like manner. 
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TABLE 5 
ABUNDANCE OF OSTRACODES FOUND IN THE TYLER FORMATION 
Bedding planes 
NDGS with with ostracodes 
well with ostracodee completely covering 
number Total ostracodes >10 bedding plane 
4907 124 95 79 17 
5334 213 136 120 4 
4959 111 87 71 0 
5001 104 62 54 1 
5265 7 1 0 0 
5041 4 2 2 • 
~ 0 ~ 
. ,, 
I 
5442 65 22 21 0 
~ 
1522 ,19 1 0 0 ~ 
,., 
3896 6 5 0 0 ' [~ 
1484 20 15 15 1 m> 
R' 
4377 8 2 0 0 ~: 
,. 
4091 142 109 96 6 
~: 
. 
' 
~· 
'1' 
4020 3 3 0 0 
4185 1 0 0 0 
4024 1 1 1 0 
4834 18 15 13 0 
5138 83 1 0 0 
4741 67 54 45 3 
2667 73 1 1 0 
2117 14 9 6 0 
1646 1 0 0 0 
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TABLE 5--Continued 
Bedding planes 
NDGS with with ostracodes 
well with ostracodes completely covering 
number Total ostracodes >10 bedding plane 
2075 12 7 7 0 
2357 10 9 8 0 
2458 7 3 3 0 
522 4 2 2 0 
2395 8 8 8 2 
2309 9 5 3 0 
448 10 8 • 6. 0 
2426 5 4 4 0 
1678 3 3 2 0 
1508 11 3 2 0 
1741 4 3 2 0 
2723 7 0 0 0 
1309 2 0 0 0 
Total 1176 676 571 34 
Present limitations do not allow this subclass to be treated 
in the same detail as other groups. The abundance of individuals, the 
numerous discrete sizes of instars present, dimorphic differences, and 
taxonomic difficultie$ within the subclass point to a need for a 
thorough systematic and statiatical study which, in itself, will have 
to be of dissertation size and depth. A geochemical study of the 
",) !ML, 
~~ 
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organic content of the shales (Pollard, 1966) related to a species 
diversity study might then also prove fruitful. Further, because all 
carapaces are embedded,special techniques must be devised for breaking 
down the Tyler matrix and for cleaning the carapaces (Ziebarth, 1962, 
p. 7-9). Future study of the group might better be accomplished by 
processing well cuttings for gross systematic work, rather than 
attempting to break down core. The bedding planes examined in the 
present study might then serve as a basis for statistical study, 
systematic refinement, and geochemical work. 
Presently I agree with Anderson (1970, p. 74, 78, 82, 85, 87) 
and feel that the species Candona ~lanidorsata, Gutschickia ovata, 
Hilboldti.na multiplicata, and Pruvostina· wanlessi recognized by 
Ziebarth (1962) are synonyms of species within Carbonita. After 
studying Ziebarth's specimens and those that I collected, I conclude 
that without a thorough statistical treatment (Bless and Pollard, 
1975) of lateral outline variation parameters (H/L ratio, degree of 
arching of the dorsum, and relative position of maximum height), dor-
sal outline variation parameters (W/L ratio and relative position of 
maximum width), and instars and adult carapaces, the taxa present can 
only be treated at this stage in an informal sense. Without this kind 
of study I can only suggest that two morphologic groups seem to be 
present: a Carbonita-like, nonsulcate group to which the majority of 
the specimens belong, and a Geisina?-like, sulcate group which is much 
less. abundant. Th.e ratio be.tween the two groups. on bedding planes 
where ostracodes. are abundant (.although not quantified herein) seems 
to be relatively consistent (i.e., many Carboni.ta-like specimens to 
I., C, 
,. 
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very few Geisina-like specimens). A few examples of the Tyler ostra-
codes are illustrated in Plate 20, figs. 10, 11 and Plate 21, figs. 
1-5. 
Class MALACOSTRACA 
Subclass EUMA.LACOSTRACA 
Superorder EOCARIDA 
Order PYGOCEPHALMORPHA 
Family Tealliocarididae (Brooks, emended), 1962 
Emended diagnosis.--carapace with five to seven prominent 
longitudinal keels, anterolateral spines, if present, small; abdominal 
tergites keeled to unkeeled; median pr~cess of telson lobate. 
·Genus Tylericaris n. gen. 
~ species.--Tylericaris hollandi Grenda. n. sp. 
Etymology.--Tyler (Tyler Formation) and Latin caris f., (shrimp). 
Diasnosis.--Pygocephalmorph with smooth carapace; anterolateral 
spines absent; branchiostegal keels, single pair of lateral keels, and 
median keel well developed on carapace; posterolateral junction of cara-
pace rounded; sternal processes present and distinct or absent; telson 
triangular with nodose median and lateral margin keels. 
Comparison.--Tylericaris exhibits morphologic characters that 
suggest that it is phylogenetically related to TealliocarisJ 
Pseudotealliocaris and Anthracaris. ;!;zlericaris have five carapace 
keels, sternal processes that are prominent or absent, and lacks 
abdominal tergite keels, whereas Tealliocaris has seven carapace 
keels, sternal processes, and keeled abdominal tergites. 
I 
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Pseudotealliocaris has branchiostegal serrations, anterolateral spines, 
and keeled abdominal tergitas. whereas these characters ara absent in 
tylericaris. Further. Pesudotealliocaris has seven carapace keels and 
.!l'lericaris has five. Tylericaris lacks branchiostegal serrations, 
hepatic spines, anterolateral spines, and has unkeeled abdominal ter-
gites, whereas all these characters are present in Anthracaris. 
Anthracaris has three carapace keels in contrast to five in Tylericaris. 
Table 6 contains key morphologic characters, geologic age, and reported 
occurrences for the genera in the families Tealliocarididae and 
Pygocephalidae that Tylericaris is compared to. 
Tylericaris hollandi n. sp. 
Plate 20, figures 1-3 
Diagnosis.--Since only one species is presently known, the 
species diagnosis is the same as that of the genus. 
~.--The species is named for F. D. Holland, Jr., Professor 
of Geology at the University of North Dakota. 
Description of material.--Three specimens of Tylericaris 
hollandi were found in the Tyler Formation of North Dakota. The best 
preserved and most complete specimen is designated the holotype (UND 
Cat. No. 14080.). The other two specimens are designated paratypes 
(JJND Cat. Nos. 14081., 14082.). 
The holotype is nearly complete except for lacking endopods 
on the thorax. The specimen is oriented dorsal side upward on the 
bedding plane; it is flattened and has sternal features impressed 
upward onto the dorsal surface of the carapace. Approximately 3.0 
mm of the posterior part of the right flagellum is preserved. The 
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posterior 3.0 mm. of the left flagellum is present, a portion 3.0 mm in 
length is missing, and the anterior 4. 0 mm is present. This indicates 
that the flagella were 10.0 mm long. Basal portions of the antennules 
are preserved. Antenna! scales are large and paddle-like. A round, 
distinct patch (approximately 1.0 mm in diameter) of darker colored 
material is present on each side of the rostrum and probably represents 
eye pigment. 
The rostrum is triangular and trl.de (width 1.5 mm, length approxi-
mately 2.0 mm) posteriorly. The anterior edge of the carapace has a 
slight keel and this keel continues around the periphery of the rostrum. 
The anterior must part of the rostrum has part of a median keel pre-
served. The median keel was ~ontinuous across the rostrum. and is not 
evident because of being obscured by the impression of ventral features 
in the median dorsal part of the carapace. It is present and continuous 
on one of the paratypes. The cervical groove is transversely oriented 
across the carapace and extends almost to the branchiostegal keels. At 
its most lateral extent the groove bends 90° anteriorly and extends 
approximately 0.5 mm before it terminates. The anterior and posterior 
margins of the carapace are keeled. The branchiostegal keels seem to 
continue around the anterior and posterior margins of the carapace, but 
become less prominent in these areas. The junction of the anterolateral 
margins of the carapace are at approximately 90°, whereas the postero-
lateral junction is smoothly curved. The lateral margins of the cara-
pace are very gently curved. A single pair of lateral keels are 
parallel to the lateral margins of the carapace, become slightly more 
prominent anteriorly,and end approximately 0.5 mm posterior of the 
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cervical groove. The keels are 1. 0 mm from the lateral edges of the 
carapace. Anterior to the cervical groove, the lateral keels are con-
tinued as a spine-like protrusion» which I interpret as gastric spines. 
The keels become obscure for a short distance anterior to the gastric 
spines, and a.gain continue as slight keels that protrude slightly 
beyond the anterior margin of the carapace as a small spine. The 
median keel becomes less prominent anteriorly. It extends from the 
posterior margin of the carapace to the cervical groove and then con-
tinues anterior of the cervical groove to the tip of the rostrum. 
Lateral portions of exopods and thoracic sternites are visible in 
the middle area of the carapace. 
Six unkeeled abdominal somites are present. Pleural lobes of 
the somites are pointed. The telson is triangular has a nodose median 
keel, and slight, nodose lateral keels. The keels become less promi-
nent anteriorly. Large spatulate uropods are present and have setate 
posterior borders. Furcal lobes are either absent or obscured because 
of preservation. A small lobate and setate median process is present 
at the posterior end of the telson. A small node-like protrusion is 
present on each side of the telson approximately 0.5 mm behind its 
anterior margin and 0.5 mm laterally from the midline of the telson. 
The length of the holotype (anterior end of rostrum to poste-
rior end of telson median process) is 14.0 mm. carapace length (ante-
rior end of rostrum to posterior end at midline) is 6.0 mm» lateral 
carapace length (measured along left branchiostegal keel) is 6.0 mm» 
maximum carapace width is 6.5 mm, distance of lateral keels from 
carapace margin approximately 0.9 mm. length of abdominal tergites 
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(posterior end of carapace to anterior end of telson at midline) is 
.. 
5.5 mm, and length of the telson at midline is 2.5 mm. 
Paratype (UND Cat. No. 14081. is am.old of the exterior of the 
dorsal surface. The carapace is complete and has ventral sternites 
impressed upon it. Pereiopods and antennae are lacking. The antero-
lateral areas of the carapace have a very faint veineous pattern. The 
rest of the carapace is sm.opth. Antenna! scales are preserved and are 
large and paddle-like. Depressions that seem to be molds of the eyes 
are present. Flagellae are not preserved. The preservation of the 
rostrum is better than that of the holotype. The four anteriormost 
abdominal tergites are present and positioned at an acute angle to the 
plane of symmetry. The posterior abdominal tergites and all of the 
caudal fan are missing. 
Carapace length is 5.0 mm, lateral carapace length is 5.0 mm, 
maxim.um. carapace width is 5.5 mm, and'lateral keels are approximately 
0.7 mm from the carapace margin. 
Paratype (UND Cat. No. 14082.) is a mold of the ventral surface 
of a specimen situated close to the periphery of the core. The cara-
pace is nearly complete. Pereiopods and antennae are lacking. The 
rostrum is complete and intact, although very difficult to see. Anten-
na! scales are very faint also. The posterior 5.0 mm of the right 
flagellum. (left flagellum. as viewed on the bedding plane) is present 
and may have been complete were it not cut by the core barrel. Ventral 
features are present and are oriented to the left of midline (as viewed). 
The left edge of the carapace (right edge as viewed in this ventral 
mold) is eroded away. Sternal processes are present. Process bases 
.. 
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are discernible on body segments seven to ten; the processes are intact 
on segments eleven and twelve, and a base is diacernible on segment 
thirteen. Basal fragments of right andopods and exopoda are preaent. 
The three anteriormost abdominal tergites are preserved slightly left 
of the midline possibly as a relict of preservation. The posterior 
portion of the specimen is missing. Carapace length is 6.0 mm, lateral 
carapace length is 6.0 mm. maximum carapace width is 5.o+ mm, and the 
right lateral keel is approximately 0.5 mm from the carapace margin. 
Types and repository.--Holotype UND Cat. No. 14080., Paratype 
UND Cat. No. 14081., Paratype UND Cat. No. 14082., Paleontological 
Collections, Department of Geology, University of North Dakota. 
Occurrence.--Tylericaris holland:t was found at one· locality.in 
the Tyler For:mation of North Dakota. Bedding plane A1830C (NDGS well 
2667), in the interval 61.5 ft (18.7 m) to 3.0 ft (19.2 m) below the 
top of the Tyler Formation. contains the specimens. 
Remark.s.--The orientation of the three types just prior to 
burial with sediment was dorsal surface upward for the holotype and 
ventral side upward for both of the paratypes. Tylericaris is believed 
to be phylogenetically related to Tealliocaris and Anthracaris. 
Tylericaris may represent an evolutionary stage in between the 
Telliocarididae and Pygocephalidae. I believe that Tylericaris and 
Pseudotealliocaris may be at the same evolutionary stage (Fig. 8) in 
the Tealliocaris to Mamayocaris phylogeny that Brooks (1962, text 
plate 16) proposed for the Pygocephalomorpha. The phylogeny envi-
sioned (Fig. 8) implies that the Carboniferous Tealliocarididae and 
Pygocephalidae should be united into one family. 
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!•hollandi is the first reported North .American tealliocaridid. 
the North Dakota occurrence extends the geologic range of the family, 
previously reported from the Mississippian, to Mississippian to 
Pennsylvanian. 
Superorder S!NCARIDA 
Order PALAEOCARIDACEA 
Family Paleocarididae Meek & Worthen, 1865 
Genus Palaeosyncaris Brooks, 1962 
~ species (by original designation of Brooks, 1962).--
Palaeosyncaris dakotensis Brooks, 1962, p. 250. 
Diagnosis.--"Thoracic and abdominal pleural lobes progressively 
larger, posterior margin at last thoracic and abdominal lobes rounded, 
spines on abdominal pleural lobes" (Brooks, 1969, p. R355). 
Comparison.--Palaeosyncaris ia similar to Palaeocaris. The 
posterior margins of the pleural lobes of Palaeosyncaris are rounded 
,nd coarsely serrate, and the lateral margins of the uropods and 
edge of the telson have spines, whereas the posterior margins of 
pleural lobes of Palaeocaris.are straight and without spines and the 
uropods and telson have bristles. 
free 
the 
Palaeosyncaris dakotensis Brooks, 1962 
Plate 20, figure 6 
Palaeosyncaris dakotensis Brooks, 1962, p. 251-254, pl. 65• figs. 3, 
4; pl. 66, figs. 1~3; text pl. 14, fig. a; Brooks, 1969, 
p. R355, fig. 169, 2, fig. 170, 2. 
.,, 
! 
ill 
~; 
~ 
170 
Diagnosis.--The species diagnosis is the same as that of the 
genus. 
Description of material.--Tha single specimen of Palaeosytt.caris 
dakotensis was described by Brooks (1962) and served as the basis for a 
nEIW' genus and species of syncarid. The published measurements of the 
holotype are body length 24.5 mm, talson length 4.0 mm, head length 
3.5 mm, thorax length 10.55 mm, and abdomen length (without telson), 
11.0 mm. 
Comparison.--Since the genus is monotypic the comparison 
presented for the genus is the same as that of the species. 
Types and repository.--Holotype counterpart U.S. National 
Museum, No. 143409; holotype colanterpart UNO Cat. No. 5999, Paleon-
tological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--In North Dakota Palaeosyncaris dak.otenais is 
known from one locality in the Tyler Formation. Bedding plane 
Al864-3 (NDGS we.11 2117), occurs within the interval of 25.0 ft 
(7.6 m) to 35.0 ft (10.7 m) below the top of the Tyler, and con-
tains the specimen. 
Remarka.--For a complete description and discussion of this 
species as well as other North American occurrences of Paleozoic 
eumalacostracana see Brooks (1962). 
Palaeosyncaris dakotensis Brooks?, 1962 
Description !!f material.--One additional specimen from the Tyler 
is assigned with question to Palaeosygcaris dakotensis. The specimen 
is an exopod of the right(?) uropod. The exopod is 4.0 mm long 
• 
ij 
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and 2.0 mm wide. Approximately 0.5 mm is missing from its posterior 
end. A small part (approximately 0.5 mm) of the protopod is present 
at the anterior end. The outer lateral margin of the exopod has dis-
tinct spines. The spinose margin is a character unique to 
Palaeosyncaris and assignment at the genus level is firm. 
Occurrence.--Paleosyncaris dakotensis? was found at one local-
ity in the Tyler Formation. Bedding plane Al508d-2 (NDGS well 5334), 
48.18 ft (14.68 m) below the top of the Tyler Formation, contains the 
specimen. 
Remarks.--Assignment at the species level is with question 
becauae the specimen is a single element of the caudal fan and I do 
not feel that enough evidence is present for a firm specific ass'ign-
ment. 
Fragments of syncarids 
genus and species, indet. 
Plate 20, figures 4,5 
Description of material.--Two specimens from the Tyler Forma-
tion are questionably identified as syncarid fragments. Specimen 
Al438b-5 is a bilaterally symmetrical element with length of 8.0 mm 
a.nd wi.dth varying from 1.5 mm at one and to 3.0 mm at the other. The 
width of the element decreases gradually from 1.5 mm at the end to 
l.O mm (in 3.5 mm of the length) and then it increases abruptly from 
l.O mm to 3.0 mm. The portion from l.O mm to 3.0 mm appears to have 
lateral thickening or a marginal flange. In the 1. 5 mm to l. 0 mm 
portion the curvature of the element is concave upward; in the 1.0 
mm to 3.0 mm portion the curvature is convex upward in the center 
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and is flanked by concave u}l'W'ard areas. There is an escutcheon-like 
depression centrally located 2.0 mm from the narrow end and may have 
been a muscle attachment site or possibly a site of articulation with 
another element in front(?) of it. The element looks as thought it 
is composed of altered chitin. The curvature, shape change, and mar-
ginal flanges suggest that the element might be the sixth abdominal 
tergite of Palaeocaris sp. If it is the last abdominal segment, then 
the wider end would be anterior and the narrow end would be articulated 
with the telson. 
Specimen Al510b-1 is a wedge-shaped fragment of a syncarid 3.0 
mm long a'Dd varies in width.from 0.5 mm to l.O mm. At the 1.0 mm end 
the fragment is articulated with another segment approximately 1.n mm 
in length and 1.0 mm in width. At the presumed line of articulation 
the two segments are at an angle of approximately 105° to each other. 
The inner edge of the longer fragment has distinct setae along it, and 
its outer edge is very thin (like the cutting edge of a knife blade). 
The shape and setate margin suggest that the specimen may be an exopod 
with a portion of the protopod preserved or possibly a portion of the 
ischium and the merus of a thoracic appendage. The specimen is appar-
ently composed of altered chitin. Assignment to a described species 
is not possible at this time. 
Types and repository.--Hypotypes TJND Cat. Nos. 14083., 14084., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--Fragmeuts of syncarids were found at t:wo localities 
in the Tyler Formation. Bedding plane Al438b-5 (NDGS well 4907), 
•" •· 
-
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51.93 ft (15.82 m) below the top of the Tyler Formation. contains the 
abdominal tergite (?) and bedding plane A1510b (NDGS well 5334). 49.l.2. 
ft (14.97 m) below the top of the Tyler, contains the other fragment. 
Class INSECTA 
Plate 19, figure 10 
Description of material.--One specimen of an insect wing(?) 
was found in the Tyler Formation. It has a simple venation pattern 
and shape that is suggestive of blattarians. The specimen is poorly 
preserved and a firm identification of it is not presently possible • 
.!'.n!. and repository.--Rypotype UND Cat. No. 14085., Paleon-
tological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--In North Dakota, an insect wing(?) was found at 
one locality in the Tyler Formation. Bedding plane A1413a-l (NDGS 
well 4907), 41.6 ft (12.7 m) below the top of the Tyler Formation 
contains the specimen. 
Phylum ECHINODERMATA 
Subplylum CRINOZOA 
Class CRINOIDEA 
Subclass and Order, uncertain 
crinoid columnals · 
Genus and species, indeterminate 
Plate 19, figures 18, 19 
Description.of material._--Five specimens of fragments of 
crinoid column.ala were found in the Tyler Formation. The specimens 
174 
range in diameter from 1.0-2.0 mm and one of the specimens (A1852c-1) 
is· 7.0 mm. long. Articulating surfaces (crenulae) are not visible on 
any of. the exposed columnals. Two of the specimens have large lumena 
(lumen diameter approximately 1.0 mm, columna.l diameter 2.0 mm) visi-
ble. Broken columnal surfaces have typical calcite cleavage. Lack 
of diagnostic characters does not allow any identification. 
Types and reposito:rx.--Hypotypes UNI> Cat. Nos. 14090., 14091., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--In North Dakota fragments of crinoid columnals were 
found at one locality (Appendix A) in the Tyler Formation. The fi,re 
specimens occur in NDGS well 2667 from 75.05'ft (22.87) to 78.30 ft 
(23.86 m) below the top of the Tyler. 
Phylum UNCERTAIN 
Order CONODONTOPHOIUDA 
Form-genus Rindeodella Bassler, 1925 
~ species (by subsequent designation of Ulrich and Bassler, 
1926, p. 38).--Hi~deodella subtilis Bassler, 1925, p. 219. 
Diagnosis.--"Bar d.enticles closely set, commonly with group of 
au,aller denticles alternating with larger ones; main cusp generally 
much larger than bar denticles; pulp cavity small" (Hass, 1962, p. W46). 
Com.parison.--Hindeodina is similar to Hind.eodella. The main 
cusp of Hindeodella is large, whereas the main cusp of Bindeodina is 
aborted. 
;,,I 
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Form-species Rindeodella ensis Haas, 1953 
P1-te 22, figures 14, 15 
ctenognathus sp. A Roundy, 1926, p. 16, pl. 2, fig. 3 
hindeodellan element of Lewistownella agnewi Scott, 1942b, p. 300, 
pl. 39; figs. 2, 3, pl. 40, fig. 6, 7. 
·hindeodellan element of Lochriea bigsnowyensis Scott 1942b, p. 299, 
pl. 40, figs. 11, 14. 
Hindeodella ensis Hass, 1953, p. 81-82, pl. 16, figs. 19-21 (Synonymy 
to date). 
Diagnosis.--Long, thin, bladelike Rindeodella; posterior bar 
slightly arched, curved inward; greatest curvature at distal end, 
thickest near midheight; posterior bar denticles of two sizes, closely 
set, directed posteriorly, curved inward, larger denticles sharp edged, 
biconvex in transverse section, sUlaller denticles, needlelike, groups 
of two or three between adjacent larger denticles; main cusp compressed 
at base, longer and more robust than large bar denticles; anterior bar 
short, flexed inward, angled downward, denticles like in posterior bar; 
aboral side sharp edged, grooved along midline adjacent to main cusp; 
(modified from Hass, 1953, p. 81-82). 
Description of material.--Six specimens from the Tyler Forma-
tion are assigned to Hindeodella ansis. Posterior bars are thin, 
bladelike and arched with two sizes of fused, posteriorly directed 
denticles. Main cusps are similar in shape, but much larger than the 
large bar denticles. Anterior bars .are denticulate, short, and an1led 
downward. 
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Comparison.--The bladelike bar of Hindeodella ensis is distinct 
and is the only species in the form-genus that has this shape. The 
possibility exists that frarpients of·!• ensis could be confused with 
those of Hindeodina (e.g.,!!• simplaria). Specimens would hava to have 
main cusps preserved for separation of H. ensis from Hindeodina (i.e., 
the main cusp is large in species of Hindeodella and aborted in species 
of Hindeodina) • 
Types and repository.--Hypotypes UND Cat. Nos. 14092., 14093., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
_ . Occurrence.--The holotype of Hindeodella ensis is from the 
Barnett Formation, Mississippian System,Texas (Hass, 1953, p. 82). 
The species has also been reported from the Caney Shale, Upper Mis-
sissippian• Oklahoma (Branson and Mehl. 1941b, p. 170) and from the 
Heath Shale, Chesterian Series, Mississippian of Montana (Norby, 
1974, p. 535). 
In North Dakota H. ensis was found at three localities 
(Appendix A) in the Tyler Formation. 
NDGS Distance below the top of the 
well Number of Tyler Formation 
number specimens ft (m) 
4959 1 29.3 (8.9) 
4834 1 13.2 (4. 0) 
2667 4 62.0 (18. 9) to 64. 5 (19 .6) 
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Form-species Hindeodella montanaenais (Scott), 1942b 
Plata 22, figures 9, 11-13, 19-20 
hindeodellan element of Lochriea montanaensis Scott, 1942b, p. 298-299, 
pl. 39, figs. 1, 4, 7, pl. 40, figs. 2, 18. 
Bindeodella montanaensis (Scott). Stanley, 1958, p. 465-466, pl. 64, 
figs. 1-4, 5 (in part). 
Diagnosis.--Hindeodella with long, straight posterior bar that 
tapers to point, deflected orally at distal end, flat sided anteriorly, 
convex posteriorly, oral edge rounded, aboral edge grooved; posterior 
bar denticles pointed, sharp edged, biconvex in transverse section, 
straisht .and deflected posteriorly at anterior end of bar and curved 
.. 
with concave side anterior toward posterior end of bar, denticles of 
t:wo main sizes, smaller in groups of 2-4 separated by adjacent larger 
denticles, 13-20 large denticles; main cusp curved posteriorly, bicon-
vex, double edged, slightly greater than twice size of larger poste-
rior bar denticles; anterior bar expanded, deflected inward, with 
approximately five denticles, size similar to larger posterior bar 
denticles (modified from Stanley, 1958, p. 465). 
Description .!:!f material.--One hundred and eighty-nine specimens 
from the Tyler Formation are assigned to llindeodella montanaensis. The 
apecimena have long, straight posterior bars, anterior bars that are 
deflected inward, and bar denticles and main cusps that agree in curva-
ture, shape and number to the diagnosis of the species. Right and left 
handed elements are present. 
Comparison.--Hindeodella montanaensis is similar to!!• fragilis 
and B. redunca. The posterior bars of all three species are very 
178 
similar and anterior bars are used for separating the species. In!!• 
montanaensis .the anterior bar is deflected inward, in!!• fryilis it 
is flexed inward and downward and produced into a pointed extremity, 
and in H. redunca it is curved inward, downward, and backward. 
Types and repository.--Hypotypes UND Cat. Nos. 14094.-14099., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--The holotype,of Hindeodella montanaensis is from 
the Heath Formation, Upper Mississippian System, Montana (Scott, 1942b, 
p. 300). Stanley (1958, p. 466) reported the species from the unnamed 
high·resistivity shale (Union Producing Company, Nancy Watson No. l 
well, depth 6040-6140"ft), Upper L9wer to Lower Middle Chesterian 
" ·,. . . . . ~ 
Series, Mississippian System, Mon:oa County, Mississippi. 
In North Dakota.H. montanaensis was found at two localities 
(Appendix A) in the Tyler Formation. 
NDGS Distance below the top of the 
well Number of Tyler Formation 
number specimens ft (m) 
4907 1 53.7 (16.3) 
2667 188 61.0 (18.6) to 66.7 (20.3) 
Fom-species Hindeodella pachymandala Stanley, 1958 
Plates 22; 24, figures 10, 16-18; 9, 10 
Lochriea? sp. A Scott, 1942b, pl. 39, fig. 6. 
hindeodellan element of Lochriea bigs~owyenais Scott, 1942b, p. 299, 
pl. 40, fig. a. 
Hindeodella pachymandala Stanley, 1958, p. 466, pl. 63, fig. 5. 
i~ 
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Diagnoaia.--Bindeodella with long, slightly arcuate posterior 
bar, bar biconvex in.transverse section, compressed at distal extremity; 
posterior bar denticles, long, pointed, inclined posteriorly, denticles 
of two main sizes, smaller in groups of one or two separated by adjacent 
larger denticles and large denticles adjacent to each other; main cusp 
long, pointed, curved posteriorly, base compressed, biconvex in trans-
verse section; anterior bar short, compressed, wide, anterior end flexed 
inward, oral edge rounded, aboral edge sharp, anterior bar denticles, 
near cusp sharp edged, toward distal end of bar denticles circular in 
transverse section (modified from. Stanley, 1958, p. 466). 
Description of 'llUt,terial.--Fifteen specimens from the Tyler For-
mation ,re assigned to Hindeodella pach'.'f!D:artdala. Arcuate posterior 
bars that are compressed at their distal extremity, long, pointed 
posterior bar denticles of two main sizes, large posteriorly curved 
main cusps, wide, com.pressed anterior bars, and larae, discrete, ante-
rior bar denticles are characters that the specimens have ~nd are in 
agreement with the diagnosis of the species. Posterior bar length 
varies in specimens from the Tyler. Some of the specimens have 
shorter posterior bars than others. This character is either due 
to intraspecific variation, or one reflecting differences in func-
tional morphology. 
Comparison.--Hindeodella pachymandala is similar to H. ensis. 
The posterior bar of H. pachp,.anciala is narrower and more convex, its 
aboral edge is rounded, and its denticlea are large and discrete. H. 
ensis has a wider and more bladelike posterior bar, beveled aboral 
edge, and small, needlelik.e, fused denticles. 
180 
Types and re2ository.--Hypotypes UND Cat. 14100.-14103., 14147., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.-~The holotype of lli.ndeodella pachym.andala is from 
the unnamed high resistivity shale (Union Producing Company, Nancy 
Watson No. 1 well, depth 6100 ft), Upper Lower to Lower Middle Chester-
ian Series, Mississippian System, Monroe County, Mississippi (Stanley, 
1958, p. 466). Forms assigned to the species have also been reported 
from. the Heath Formation, Upper Mississippian System, Montana (Scott, 
1942b, p. 300). 
In No1:th Dakota B. pachym.andala was found at one locality 
(Appendix A) in the Tyler Formation. 
NDGS 
well 
number 
2667 
Number of 
specimens 
15 
Distance below the top of the 
Tyler Formation 
ft (m) 
61.5 (18.7) to 66.0 (20.1) 
Form-genus Hindeodella sp. indeterminate 
Description of material.--Three specimens from. the Tyler Forma-
tion are assigned to Hindeodella sp. indeterminate. The fragments are 
suta.11 and identification to the species level was not possible because 
of lack of diagnostic characters. 
Occurrence.--Bindeodella sp. indet. was found at three local-
ities {Appendix A) in the Tyler Formation. 
NDGS 
well 
number 
Number of 
specimea.s 
4907 
4959 
2723 
*interval of 
l 
1 
1 
Distance below the top of the 
Tyler Formation 
ft (m) 
53.7 (16.4) 
29.3 (8.9) 
*123.5 (37.6) to 124 (37.8) 
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Form-genus Neoprioniodus Rhodes and MU1ler 1 1956 
!IE!_ species (by original designation of Rhodes and Maller, 
1956, p. 698).--Prioniodus conjunctus Gunnell, 1931, p. 247, pl. 29, 
fig. 9. 
Diagt).osis.--Compound conodonts consisting of a dentic-
ulated posterior bar, at the anterior end of which a large 
ftang (main cusp) is developed. The base of this fang may 
or may not extend downward below the level of the bar to 
form an "anticusp," the anterior edge of which may or may 
not be denticulated. There is usua1ly a. basal cavity below 
the fang which may be extended as a shallow groove on the 
aboral surface of the posterior bar (Rhodes and MUller, 
1956, P• 698). 
Comparison.--Form-genera similar to Neoprioniodus are 
Euprioniodina and Synprioni9dina. In Neoprioniodus the anticusp is 
not denticulate, whereas in Euprioniodina the anticusp has distinct 
denticles, and in Synprioniodina the anticusp has fused denticles. 
Form-species Neoprioniodus singularis (Hass), 1953 
Plate 22, figures 1-8 
Prioniodus singularis Bass, 1953, p. 88, pl. 16, fig. 4. 
neoprioniodan element of Lochriea montanaensis Scott, 1942b, p. 298-
299, pl. 39, fig. 9, pl. 40, fig. 12. 
neoprioniodan element of Lochriea bigsnowyensis Scott, 1942b, p. 299 1 
pl. 40, fig. 3. 
Neoprioniodus singularis (Hass). Stanley. 1968, p. 472 1 pl. 66, figs. 
2, 3; Dunn, 1970, p. 337, pl. 64, figs. 32, 33 (Synonymy to 
date. 
Diagnoaia.--Neoprioniodus with posterior ba~ compressed shorter 
than main cusp, flexed inward 45°-90°, highest at anterior end, tapered 
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to a point distally; posterior bar denticles closely set, erect or 
directed forward. curved inward, pointed, biconvex in transverse sec-
tion, decrease in size posteriorly, anteriormost one or two denticles 
may be incorporated into main cusp; main cusp directed forward, elon-
gate, triangularly shaped, pointed at extremities, broadest and thick-
est adjacent to posterior bar, bowed inward, anterior and posterior 
sides sharp edged, nearly straight, aboral side slightly convex; 
aboral side of element grooved,.along midline; pulp cavity small, near 
pos.terior end of main cusp (modified from Bass., 1953, p. 88). 
Description of material.--Thirty-seven specimens from the Tyler 
Formation are assigned to Neoprioniodus singularis. Specimens have 
compressed posterior bars that are flexed inward. Bar den.ticles aie 
directed forward, closely set, and decrease in size posteriorly. Main 
cusps are directed forward and elongate. Specimens from the Tyler 
exhibit characters that are in close agreement with the diagnosis of 
the species. 
Comparison.--Neoprioniodus singularis is similar to N. ~ 
and from it by its les~ massive appearance, shorter basal projection, 
and forward directed main cusp. The main cusp in N. ligo is erect. 
'!'YPes and repository.--Rypotypes UND Cat. Nos. 14104.-14111., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--The holotype of Neoprioniodus singularis is from 
the uppermost beds of the Barnett Formation, Upper Mississippian Sys-
tem, Texas (Bass, 1953, p. 88). The species has also been reported 
from the Pitkin Formation, Upper Mississippian, Oklahoma, fro• the 
llil. 
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"Jensen Member," Chain.man Formation, Upper Mississippian, Nevada, and 
from the Marble Falls Formation, Morrowan Series, Pennsylvanian, Texas 
(Dunn, 1970, p. 337); from the Battleship Wash and Indian Springs For-
mations, Upper Mississippian System, Nevada (Webster, 1969, p. 40); 
from the unnamed high resistivity shale {Union Producing Company, Nancy 
Watson No. 1 well, depth 6040-6100 ft), Upper Lower to Lower Middle 
Chesterian Series, Mississippian System, Monroe County, Mississippi 
(Stanley, 1968, p. 472); from the Heath Shale, Mississippian, Central 
Montana (Norby, 1974, p. 535}. Rexroad and Collinson (1961} reported 
a Middle Mississippian to Lower Pennsylvanian range for the species. 
In North Dakota,!• singularis was found at one locality 
(Appendix A} in the Tyler Formaticrn. 
NDGS 
well 
number 
2667 
Number of 
specimens 
37 
Distance below the top of the 
Tyler Formation 
ft (m) 
61.0 {18.6) to 68.5 (20.9) 
Form-species Neoprioniodus varians {Branson and Mehl}, 1941b 
Plate 23, figures 1-4 
Prioniodus varians Branson and Mehl, 1941b, p. 174, pl. 5, figs. 7, 8. 
neoprionidan element of Lewistownella agnewi Scott, 1942b, p. 300, 
pl. 40, fig. 2. 
Neoprioniodus varians (Branson and Mehl). Rexroad and Collinson, 1963, 
p. 19, pl. 2, fig. 26 (Synonymy to date}. 
Diagnosis.--Posterior bar of moderate length, slightly 
arched, laterally curved, concave inward, thin; aboral edge 
truncated and medially grooved; denticles small, erect, sub-
equal, slightly compressed laterally, closely crowded with 
short pointed free apices. Terminal fang long, tapering 
regularly, comparatively slender; anterior edge straight in 
II\ 
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lateral view, outer face from transversely flat at base to 
convex at midheight, inner face sharply convex transversely; 
edges sharp, inner face convex from base to tip, the outer 
edge of the upper part of the fang twisting inward; aboral 
projection sharp, of moderate length, postero-aboral edge 
shallowly excavated with sharp lip, the inner of which 
flares outward (Branson and Mehl, 1941b, p. 174). 
Description of material.--Five specimens from the Tyler Formation 
are assigned to Neoprioniodus varians. The posterior bar is arched with 
small. subequal, erect denticles. The anterior terminal cusp is long 
and slender. The. aboral projection of the terminal cusp is blunt. Char-
acters visible in specimens from the Tyler are in close agreement with 
Branson and Mehl's diagnosf's • 
. 
Comparison.--Neoprioniodus varians resembles!• recurvus and 
N. loxus. The aboral edge of the•bar of N. varians is truncated artd 
has the aboral projection of the terminal cusp bluntly pointed, whereas 
the aboral edge of N. recurvus is sharply beveled and the aboral projec-
tion of the cusp is pointed. In N. varians the angle b.etween the main 
cusp and the posterior bar (measured in lateral view) is about 100°, 
whereas in!• loxus it is about 135°. 
Types~ repository.--Hypotypes UND Cat. Nos. 14112.-14115., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--The holotype of Neoprioniodus varians is from the 
Caney Shale, Upper Mississippian System, Pontotoc County, Oklahoma 
(Branson and Mehl, 1941b, p •. 174). The species has also been reported 
from the Paint Creek, Glen Dean, and Clore Formations, Chesterian 
Series, Mississippian System of Illinois, Indiana, and Kentucky 
(Rexroad. 1958, p. 24); in the Golconda Formation, Chesterian Series, 
Mississippian System of Illinois (Rexroad. 1957, p. 36) and from the 
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St. Louis Formation. Valmeyeran Series, Mississippian System of Illinois; 
from the Pitkin Formation, Mississippian of Arkansas (Lane and Straka, 
1974, p. 56); and from the Reath Shale, Chesterian Series, Mississippian 
of Central Montana (Norby, 1974, p. 535). 
In North Dakota N. varians was found at one locality (Appendix A) 
in the Tyler Formation. 
NDGS 
well 
number 
2667 
Number of 
specimens 
5 
Distance below the top of the 
Tyler Formation 
ft (m) 
61.5 (18.7) to 66.7 (20.3) 
Form-genus Hibbardella Bassler, 1925 
~ species (by original designation).--Prioniodus angulatus 
Hinde, 1879. 
small. 
p. WSO). 
Diagnosis.--"Denticles of anterior arch discrete; pulp cavity 
Denticulated posterior bar definitely present (Hass, 1962, 
Comparison.--Hibbardella and Roundya are similar and separated 
on the basia of their pulp cavities. In H:tbbardella the cavity is small 
and in R.oundya very large. 
Form-species Hibbardella ortha Rexroad, 1958 
Plate 23. figures 5, 6 
Hibbardella ortha Rexroad., 1958, p. 18, pl. 2, figs. 9-12; Rexroad and 
Collinson, 1965, p. 10, pl. l, fig. 10 (Synonymy to date; 
Webster, 1969, p. 34, pl. 5, fig. 22. 
Diagnosia.--Anterior arch deep, anterior face coinciding 
with anterior face of main cus.p; the two lateral limbs nearly 
in a common plane, anterior faces flat. each limb typically 
with five erect primary denticles fused about one-half way 
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to apices, some specimens with germ denticles between; aboral 
edges of lateral limbs thin, meeting at base of cusp at a low 
obtuse angle. Cusp erect, thin. nearly straight, triangular 
in cross section with flat anterior face and a sharp edge 
posterior. Posterior bar moderately deep, thin, none complete, 
bars closely spaced, laterally compressed denticles; aboral 
margin with median longitudinal groove which extends ante-
riorly to tiny aboral pit near the anterior of base of cusp 
(Rexroad, 1958, p. 18). 
Description of material.--Three specimens from the Tyler Forma-
tion are assigned to Hibbardella ortha. Specimens have deep anterior 
arches with the anterior side of both the main cusp and the lateral 
limbs in the smo.e plane. Main cusps are erect, thin, straight, trian-
.. 
gular in transverse section, and come to a sharp edge posteriorly. 
Limbs have erect primary denticles. Tyler specimens are in close 
agreement with the diagnosis for the species. 
Comparison.--Hibbardella ortha is similar to H. milleri. H. 
ortha has a straight, thin, erect main cusp, whereas H. milleri has a 
recurved main cusp with a small central denticle immediately anterior 
to it. 
Types and repository.--Hypotypes UND Cat. Nos. 14116., 14117., 
Paleontological Collections, Department of Geology, University of 
North Dakota. 
Occurrence.--The type material of Hibbardella ortha is from 
the Glen Dean Formation, Chesteri.an Series, Mississippian System, 
Illinois, Indiana and Kentucky. The species has also been reported 
from the Warsaw, Salem, and St. Louis Formations, Mississippian Sys-
tem, Illinois, Missouri, and Iowa 'by Rexroad and Collinson (1965, 
p. 3). Rexroad and Furnish (1964, p. 671) reported the species from 
the Pella Formation, Mississippian of Iowa. Webster (1969, p. 34) 
r 
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reported the occurrence of the species in the Battleship Wash Formation, 
Cheaterian Series, Mississippian of Nevada and from the Bird Spring For-
mation, Morrowan Series, Pennsylvanian of Nevada. The species has also 
been reported from the Heath Shale, Chesterian Series, Mississippian of 
Central Montana (Norby, 1974, p. 535). 
In North Dakota, H. ortha was found at one locality (Appendix A) 
in the Tyler Formation. 
NDGS 
well 
number 
2667 
Number of 
specimens 
3 
Distance below the top of the 
Tyler Formation 
ft (m) 
61.5 (18. 7) to 66.0 (20.1) 
Form-genus Prioniodina Bassler, 1925 
~ species (by subsequent designation of Ulrich and Bassler, 
1926, p. 18).~Prioniodina subc\il:'Vata Ulrich and Bassler, 1926, p. 18, 
pl. 4, figs. 22, 23, 24. 
Diagnosis.--"Denticles of posterior bar discrete, erect, ante-
rior bar directed downward, its denticles discrete, curved upward; base 
of main cusp expanded" Oiass, 1962, p. W54) • 
Comparison.--Prioniodina is similar to Subbryantodus. Prioniodina 
has discrete denticles~ whereas Subbrya?ttodus has fused denticles and the 
whole elem.ant is more compressed than in Prioniodina. 
Form-species Prioniodina montanaensis (Scott, em.ended), 1942 
Prioniodanel.ement of Lochriea monta.naensis Scott, 1942b, p. 298-299, 
pl. 40, figs. 9, 10. 
Prioniodina montanaensis (Scott). Stanley, 1958, p. 474, pl. 65, fig. 1. 
!IL. 
I 
!~ 
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Prioniodina sp. A, Stanley, 1958, p. 474, pl. 65, fig. 3. 
Prioniodina sp. B, Stanley, 1958, p. 474-475, pl. 65, fig. 7. 
Em.ended diagnosis.~-Prioniodina with anterior bar straight, com-
pressed, biconvex in transverse section and height approximately twice 
width, oral edge rounded, aboral edge flat to expanded with apical lip 
that is pronounced under main cusp and thins distally; anterior bar 
denticles, discrete, pointed, straight subequal in length, perpendic-
ular to slightly inclined posteriorly, oval in transverse section, 
5-11; main cusp pointed, longer and more robust than denticles, oval 
in transverse section, straight to slightly inclined posteriorly, pQBte-
r.i.or bar slightly arched downward, longer and narrower than anterior b-.r, 
biconvex in transverse section, height approximately twice width, oral 
edge rounded, aboral edge flat and expanded to form apical lip that 
decreases in prominence and disappears at midlength; posterior bar 
denticles discrete, pointed, straight, subequal in length, inclined 
and decrease in length posteriorly, oval in transverse section, 8-14, 
larger danticles may alternate with shorter, slender denticles; pit 
small to expanded, under main cusp. 
Description of material.--Forty-one specimens from the Tyler 
Formation are assigned to Prioniodina montanaensis. P. montanaensis 
is easily identified by the straight anterior bar, arched posterior 
bar, and the arrangement of its discrete denticles. One of the speci-
mens (A.1937-7, plate 23, fig. 7) is assigned to the species in ques-
tion. It is more robust and has closer set denticles than other 
specimens assigned to the species. The specimen may represent an 
end member of variation within the species. 
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Comparison.--Prioniodina montanaeneis resembles Prioniodina sp. 
C (Stanley, 1958, p. 475) and differs from it by denticles that are more 
slender, whereas those in the latter species have wide bases. 
Types and repository.--Hypotypes UND Cat. Nos. 14118.-14123., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--The lectotype of Prionicdina montanaensis is from 
the Heath Shale, Upper Mississippian System, Montana (Scott, 1942b, 
p. 300). Stanley (1958, p. 474) has also reported the species from the 
unnamed high resistivity shale (Union Producing Company, Nancy Watson 
No. 1 well, depth 6040 ft)> Upper Lower to Lower Middle Chesterian 
Series, Mississippian System, Monroe County, Mississippi. 
In North Dakota P. montanaensis was found at one locality 
(Appendix A) in the Tyler Formation. 
NDGS 
well 
number 
2667 
Number of 
specimens 
41 
Distance below the top of the 
Tyler Formation 
ft (m) 
61.0 (18.6) to 66.0 (20.1) 
Form-genus Ozarkodina Branson and Mehl, 1933 
.'fYE.! species (by original designation).--Ozark.odina typica 
Branson and Mehl, 1933, p. 51, pl. 3, figs. 43, 44, 45. 
Diagnosis.--Thin, bladelike, denticulate arched bar, with large 
size main cusp near midlength; approxim.ately equal number of smaller, 
parallel, subequal, laterally com.pressed, sharp-edged clenticles on 
either side of main cusp; pit beneath main cusp (modified from Branson 
and Mehl, 1933, p. 51). 
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Comparison.--Ozarkodina and Bryantodus resemble each other but 
have different bar shapes. The bar of Ozarkodina is bladelike in trans-
verse section, whereas in :Bryantodus it is triangular. Plectoapathodus 
is similar in shape · to Ozarkodina but is bowed inward, whereas in 
Ozarkodina it is not. 
Form-species Ozarkodina compressa Rexroad?, 1957 
Plate 23, figures 22-28 
Ozarkodina compressa Rexroad, 1957, p. 36, pl. 2, fig. 1, 2; Rexroad, 
1958, p. 24, pl. 6, fig. ll 2; Rexroad and Burton. 1961, 
p. 1156, pl. 141, figs. 16, 17; Rexroad and Furnish, 1964, 
p. 674, pl. 111, fig. 9; ·c1obensky, 1967, p. 446, pl. 56, 
.. 
figs. 18, 22; Rhodes, Austin and Druce, 1969, pl. 25, fig. 
23; Dunn, 1970, p. 337, pl. 62, fig. 32; Norby, 1974, p. 53S. 
Ozarkodan element of Lochriea montan.aesis Scott, 1942b, p. 298-299, 
pl. 39, fig. 10, 13&, pl. 40, fig. 17. 
Diagnosis.--Arched and bowed, thin, bladelike unit with poste-
rior limb commonly the more bowed; anterior limb with nine to 
eleven fused denticles; slightly compressed laterally; denticles 
of posterior limb two or three fewer in number and more compressed, 
inclined strongly posteriorly; denticles vary in size; most arise 
from single get'D'.I denticle. Apical denticle twice width of others, 
longer, tapers to point, inclined posteriorly. Moderately deep 
navel, asymmetric elliptical in outline, inner lateral lip only. 
slightly flared, outer · 1ateral lip flared more, but is shorter.; 
lonaitudinal groove of navel extends to ends of specimen (Rexroad, 
1957, p. 36). 
Description~ material.--Twelve specimens from the Tyler Forma-
tion are questionably assigned to Ozarkodina compressa. Specimens are 
thin, arched and bladelike, Anterior blade denticlea are 5-10 (m.ean 
7.1) and posterior denticles are 7-16 (mean 11. 7). The number of ante-
rior and posterior denticles differs from the diagnosis of the species. 
r.. 
r , 
f, 
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On all of the specimens, posterior blades have more denticlss than the 
anterior blades. Specimens are also more elongate than those illus-
trated for the species. Specimens are assigned with question to O. 
co!Pressa because of their elongation and number of denticles. 
Comparison.--Ozarkodina compressa is similar too. recta and 
o. delicatula • .Q.. compressa has a greater anterior blade height than 
do .Q.• recta and O. delicatula. The aboral margin of O. compressa is 
bowed, whereas that of O. recta is nearly straight. 
generally more elongate than O. compressa. 
O. delicatula is 
Types and repository.--Hypotypes UND Cat. Nos. 14124.-14130., 
Paleontological Collections, Department of Geology, University of North 
• 
:pak.ota. 
Occurrence.--The type material of Ozarkodina compressa is from 
the Golconda, Glen Dean, Menard, and Kinkaid Formations, Chesterian 
Series, Mississippian System, southwestern Illinois (Rexroad, 1957, 
p. 36). The species has also been reported from the Pella Formation, 
Mississippian System, southcentral Iowa (llexroad and Furnish, 1964, 
p. 674); the Windsor Group, Valmeyeran to Chesterian Series, Missis-
sippian, Atlantic Provinces of Canada (Globenak.y, 1967, p. 446); 
the Carboniferous of Great Britain (Rhodes, Austin, and Druce, 1969); 
the Soapstone Formation, Chesterian, Mississippian, Utah (Dunn, 1970, 
P• 337); and from the Beath Formation, Chesterian, Montana (Norby, 
1974, p. 535; Scott, 1942b,p. 300). 
In North Dakota O. compressa? was found at one locality 
(Appendix A) in the Tyler Formation. 
NDGS 
well 
number 
2667 
Number of 
specimens 
12 
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Distance below the top of the 
Tyler Formation 
ft (m) 
61.0 (18.6) to 66.0 (20.1) 
Form-genus Gnathodus Pander. 1856 
~ species (by monotypy) .--Gnathodus mosquensis Pander. 1856, 
p. 34, pl. 2a, figs. lOa-lOc. 
Diagnosis.--Oral surface of platform with median nodose or ribbed 
carina that extends to posterior tip; aboral surface with large, flared 
subsymmetrical to asymmetrical basal cavity at posterior end of element 
(mod~fied from Lane and Straka, 1974, p. 71). 
Comparison.--Gnathodus is similar to Neogna.thodus and differs 
from it in its carinal development. Gnathodus has an interrupted median 
carina that extends to the posterior end of the element, whereas the 
carina of Neognathodus becomes subdued at the anterior end of the plat-
form. 
Form-species Gnathodus commutatus (Branson and Mehl, 1941a) 
Plate 23, figures 13-21 
Spathognathodus commutatus Branson and Mehl, 1941a, p. 172, pl. 5, 
figs. 19-22; Branson and Mehl, 1941b, p. 98, pl. 19, figs. 
1-4; Ellison and Graves, ·1941, p. 3, pl. 2, fig. 6; Elias, 
1956, p. 119, pl. 3. figs. 19, 22; Clark•, 1960, p. 19, 
pl. 3, figs. 4, S. 
spathognathan element of Lochriea montanaensis Scott, 1942b, p. 298-
299, pl. 40, figs. 13, 15, 19. 
Gnathodus inornatus Hass. 1953, p. 80, pl. 14, figs. 9-11; Stanley, 
1958, pl. 68, figs. S, 6. 
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spathognathodus inornatus (Hass). Elias. 1956, p. 119, pl. 3, figs. 
37-39. 
s2athognathodus cf • .§.. inornatus (Hass). Elias 1 1956, p. 119, pl. 3, 
figs. 41, 42, 62, 63. 
Gnathodus commutatus commutatus (Branson and Mehl). Bischoff, 1957, 
p. 23, pl. 4, figs. 2-6, 15; FlUgel and Ziegler, 1957, p. 39, 
pl. 3, fig. 21; Lye and Serre, 1958, p. 891, pl. 9, figs. 2a, 
2b; Voges, 1959, p. 281; Higgins, 1961, p. 212-213, pl. 10, 
fig. 6, text fig. 6a; Higgins, 1962, pl. 2, fig. 22; Meischner, 
1962, p. 30, fig. 10; Bouck.aert and Biggins, 1963, fig. 3; 
Spasov, 1966, pl. 1, fig. 21; Koike, 1967, p. 296, pl. ·1, figs. 
12-16; Wirth, 1967, p. 206, pl. 19, figs. 10-11; Canis, 1968, 
p. 537, pl. 74, fig. 2; Dunn, 1970, p. 331, pl. 62 1 figs. 11, 
12, text fig. lla; Lane and Straka, 1974, p. 77, fig. 37:1-9, 
fig. 40:15-18, 23-26. 
Spathognathodus cf • .§_. commutatus Branson and Mehl. Rexroad, 1957, 
p. 38, pl. 3, figs. 23, 24; Rexroad, 1958, p. 26, pl. 6, fig. 8. 
Gnathodus comm.utatus (Branson and Mehl). Rexroad and Burton, 1961, 
p. 1153, pl. 139, figs. 1-3; Webster, 1969, p. 31, pl. 5, Fig. 
13; Norby, 1974, p. 535. 
Gnathodus sc;:otiaensis Globensky, 1967, p. 441, pl. 58, figs. 2-7, 
10, 12. 
Diagnosis.--Gnathodus with axis of blade straight to slightly 
~urved; oral edge straight in anterior one-half, slightly curved down-
ward in posterior one-half, with 16-20 fused denticles; blade thin 
anteriorly to slightly thick posteriorly, anteroaboral angle 
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approximately 90°; pit close to posterior end of element, depth 11110der-
ate, length greater than width, anterior and posterior enda pointed, 
greatest transverse diameter diagonal to element axis (modified from 
Branson and Mehl, 1941b, p. 98). 
Description of material.--Twenty-one specimens from the Tyler 
Formation are assigned to Gnathodus commutatus. Specimens from the 
Tyler have blade shape, denticulation and pit location that agrees 
ciosely with the diagnosis of the species. Specimens vary in overall 
shape from elongate blades with delicate denticles to compressed and 
shorter blades with robust denticles. Denticle width vari~s on both 
elongate and shorter blades. The variation present is interpreted as 
intraspecific. 
Comparison.--Gnathodus commutatus differs from all other species 
in the form-genus by the absence of node or ridge development on the oral 
surface of the platform. 
Types and repository.--Hypotypes UND Cat. Nos. 14131.-14138., 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--The holotype of Gnathodus comm.utatus is from the 
Pitkin Limestone, Mississippian System, Craig County) Oklahoma (Branson 
and Mehl,.19411), p. 98). Collinson, Rexroad and Thompson (1971, p. 383, 
388) reported the range of the species from the upper limit of the 
Gnathodus-bilineatus-Ca.vusgnathus charactus Zone (Late Valmeyeran and 
Early Chesterian, Illinois, Iowa, Kansas, Utah, Nevada) through the 
Gnathodus girtyi simplex zone (youngest Late Chesterian, Nevada). They 
have also indicated that much of the G~ girtyi simplex Zone is probably 
Younger than the youngest type Chesterian. The species has also been 
,. 
j 
' " ' ' 
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reported from the Dimple Limestone, Lower Pennsylvanian of Texas 
(Ellison and Graves, 1941. p. 3). Scott (1942b, p. 300) and Norby 
(1974, p. 535) reported the epeciea from the Heath Formation, 
Chesterian of Montana. 
In North Dakota G. commutatus was found at one locality 
(Appendix A) in the Tyler Formation. 
NDGS 
well 
number 
2667 
Number of 
specimens 
21 
Distance below the top of the 
Tyler Formation 
ft (m) 
61.0 (18.6) to 68.5 (20.9) 
Form-genera indeterminate 
Fragments of bar, blade,. and platform type genera are P.resent . 
in the Tyler Formation. Identification of the fragments was not pos-
sible because of their lack of diagnostic characters; however, the 
fragments could be assi;ned to gross morphologic groups. 
bar-type fragments 
Description of material.--Forty-six bar-type fragments were 
found in the Tyler Formation. Fragments may belong to form-genera 
Hindeodella, Neoprioniodus, and Hibbardella. 
Occurrence.--Bar-type fragments were found at two localities 
(Appendix A) in the !yler Formation. 
NDGS Distance below the top of the 
well Number/ of Tyler Formation 
number specimens ft (m) 
2667 42 61.0 (18.6) to 66.0 (20.l) 
24458 1 'll76.0 (23.2) to 78.0 (23.8) 
"'interval of 
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blade-type fragments 
Description .5?£. material.--Eight blade-type fragments were found 
in the Tyler Formation. Fragments may belong to either Ozarkodina or 
Prioniodina. 
Occurrence.--Blade-type fragments were found at one locality 
(Appendix A) in the Tyler Formation. 
NDGS 
well 
·number 
2667 
Number of 
specimens 
8 
Distance below the top of the 
Tyler Formation 
ft (m) 
61.0 (15.6) to 64.5 (19.6) 
platform-type fragments 
Description of material.--Sixteen platform-type fragments were 
found in the Tyler Formation. Fragments may belong to Gnathodus. 
Occurrence.--Platform.-type fragments were found at two local-
ities (Appendix A) in the Tyler Formation. 
NDGS 
well 
number 
1484 
2667 
Number of 
specimens 
l 
15 
Distance below the top of the 
Tyler Formation 
ft (m) 
67 (20.4) 
62.0 (18.9) to 68.5 (20.9) 
Natural assemblages 
Plate 24, figures 1-10 
Description of material~--Fourteen natural assemblages (Table 7) 
of conodonts were found in the Tyler Formation. Individual conodonts 
in the assemblages vary from small fragments to complete elements • 
.Assemblage Al538b-2 may he part of Scott's (1942b, p. 300) apparatus 
species iewistownella &SJ:'iewi.. This is based on the presence of form 
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TABLE 7 
COMPONENTS OF NATURAL ASSEMBLAGES OF CONODONTS FROM TRE TYLER 
10BMATI0N AND OF APPARATUS SPECIES 
f • fragments 
x • present 
p • pair 
UND UND Figured 
accession catalog specimen 
NDGS 
well 
number number number Plate Figure 
4959 
2667 
Al538b-2 
Al830-2 
Al830a-2 14140. 
Al830b-2 . 14146. 
Al830c-22 14144. 
A1831 -2a 14141. 
-2b 14142. 
-2c 14143. 
-2d 14139, 
A1833 -2a 1414S. 
-2b 
-2c 
24 
24 
24 
24 
24 
24 
24 
24 
I Lochriea montanaensis Scott, 1942 
"" · (-Cnathodus commutatua Norby, 1974) iii p..· 
•. L. bigsnowyensis Scott, 1942 
!' ·1-cnathodus commutatue Norby, 1974) 
"' ... li1 · Lewistownella agnewi Scott, 1942 
Po ·• lowerae Melton and Scott, 1973 
.,t , .. • Cavusgnathus ~ Norby, 1974) 
2 
8 
6 
3 
4 
s 
1 
7 
3 
2p 
.x 
1 
s 
f 
2 
1 
3 
2 
3 
5 
f 
3 
s 
f 
Sp 
4p 
Form-species 
Number of individuals 
or pairs (p) 
X 
X 
6p 
2 
1 
l? 
1 
1 
1 
2p 
X 
lp 
X 
lp 
2p? 
X X 
1 
1 
2 
2p 
lp 
21 
2 
1 l? 
lp 
lp 
2p 
XX 
lp 
xx 
X • 
lp 
2p 
X 
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species Hindaodella ensis. Assemblages Al831-2a and Al833-2a have ele-
ments of both,;_. agnewi and Scott's (1942b. p. 298-299) Lochriaa 
montanaensis. All of the other Tyler assemblages are probably parts 
of,;_. montanaensis. Conodonts within the assemblages are not sym-
metrically aligned except for a few cases whe~e the posterior bars 
of hindeodellan elements are parallel. The assemblages probably repre-
sent parts of natural groupings of skeletal elements from the conodont-
bearing animal. 
Discussion.--Lochriea montanaensis represents a natural assem-
blage composed of discrete elements that tend to be closely allied 
specifically to the conodont fauna found in the Tyler Formation. L. 
montanaensis as defined by Scott (1942b, p. 298-299) contained ten 
hindeodells (Hindeodella montanaensis), four neoprionids (Neoprioniodus 
singularis). four prioniods (Prioniodina mc>ntanaensis), and four 
gna.thodids (Gnathodus commutatus). The ratio of element types within 
L. m.ontanaensis is 10:4:4:4 or 25:1:1:1. The number of the same ele-
ment types found in the Tyler is 189, 37, 41, 21 or a ratio of 9:2:2:1. 
When Hindeodella sp., bar, blade, and platform-type fragments are added 
to the identified elements the totals are 192» 83, 49, 37 or a ratio of 
5:2:1:1. The higher number of hindeodells in the Tyler is probably due 
to the ease of identification of very small fragments of this taxon. 
The elements present in L. bigsn9WY:ensis (Scott. 1942b» p. 299) 
are also similar to those found in the Tyler. The apparatus species 
contained eight hindeodells Q!. pach~dala), two neoprionids (N. 
singu.laris), two prioniods (Prioniodin.a sp., similar to P~ montanaensis)» 
and two gnathodids · (G. · c.Olilrinitatus). The ratio of element types in 
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1_. bigsn~ensis is 8:2:2:2 or 4:1:1:1. The num~er of the same element 
types found in the Tyler is 15, 37, 41, 21 or a ratio of 1:2:2:1. When 
Hindeoclalla sp., bar, blade, and platform-type fragments are added to 
the identified elements the totals are 18, 83, 49, 37 or a ratio of 
0:2:1:1. The low number of hindeodells may indicate that R. montanaensis 
was also present with R. pachymandala in L. bigsnowyensis. 
Scott's (1942b, p. 300) apparatus species LtaWistownalla agp.awi 
had elements similar to those found in the Tyler. The apparatus species 
contained four hindeodells· Q!. ensis), two neoprionids (N. varians), two 
ozarkodins (Ozarkodina compreasa), and two cavusgnaths (Cavussnathus 
altus). The ratio of element types with L. agL\ewi is 4:2:2:2 or· 
2 :1 :1 :1. The number of the same element types found in the Tyler"' is 
6, 5, 12, 0 or a ratio of approximately 1:1:2:0. When B:lndeodella sp., 
bar, blade, and platform-type fragments are added to the identified ele-
ments the totals are 9:Sl:20:16 or a ratio of 0:3:1:1. The low number 
of specimens probably makes the ratios invalid. 
The assemblages in this study are similar to those described by 
Scott {1942). Both are natural groupings of elements rather than sta-
tistical groupings. Walliser (1964), Webers (1966), Schop£ (1966), 
BersstrBm and Sweet (1966), and Klapper and Philip (1971) have derived 
assemblage or apparatus models statistically. Basically they used con-
stant numerical ratios of constituent elements, similarity of strati-
graphic ranges, si•e, denticulation, character of basal cavity, dis-
tribution of white matter, and other morpholosic features of disjunct 
elements to predict the number and kinds of elements within an assem-
blage. Tyler assemblages are closest to the Type 1·(0:11:arkodina) 
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apparatus of Klapper and Philip (1971, p. 431). Type l elements include 
p (platform.), 0 {ozarkodinan), N (neoprioniodontan), and a A1 - A3 · 
symmetry transition (stabilized into a series of hindeodellan eleMnta). 
All of these elements are present in the Tyler. 
While studying the conodonts all bedding planes where they were 
present were checked for the presence of the supposed "conodont-bearing 
animals" Lochriea wells! and Scottognathus·elizabethi reported by 
Richardson (1969), Malton (1969, 1972), Melton and Scott (1970, 1973), 
and Scott (1973) from the Bear Gulch Limestone member, Tyler Formation, 
central Montana. No evidence of the animal was found. 
Types and repository.--Hypotypes UND Cat. Nos. 14139.-14146~, 
Paleontological Collections, Department of Geology, University of North 
Dakota. 
Occurrence.--In North Dakota natural assemblages were found at 
two localities (Appendix A) in the Tyler Formation. 
NDGS Distance below the top of the 
well Number of Tyler Formation 
number specimans ft (Jn). 
4959 l 29.3 (8. 9) 
2667 13 61.0 (18. 6) to 64.5 (19.6) 
PROBLEMATIC! 
Plate 20, figures 7-9, 12, 13 
Discussion.--Four specimens with presently unknown biologic 
affinity were found in the Tyler. Three of the specimens are radially 
synaetrical (Al574b-5, Al634a-1, A169lb-1), whereas the fourth (Al.Sllb-2) 
is not. They are about 1 cm in width, of a chitin-like material, irre-
gularly circular with spine-like projections radiating from the 
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periphery. The central part is broken or folded into a number of radiat-
ing "chambers." One of the specimens is partly replaced by pyrite. The 
specimens look enough alike to suggest that they are parts of the same 
organism. Their symmetry is suggestive of subumbrellar impressions of 
scyphomedusans and further study may indicate that they represent a new 
genus. The possibility also exists that they are plant organs. 
Types and repositotY.--Hypotypes UND Cat. Nos. 14181.-14183., 
Paleontological Collection.a, Department of Geology, University of North 
Dakota. 
Occurrence.--Problematica were found at four localities (Appendix 
A) in the Tyler Formation of North Dakota. 
NbGS Distance below the top of the 
well Number of Tyler Formation 
number specimens ft (m) 
5001 1 34.4 (10.4) 
5442 1 34.5 (10.5) 
4091 1 45.8 (13.9) 
4741 1 41.2 (12.6) 
Phylum CHORDATA 
Plate 21, figures 6-8; Plate 25, figures 1-30 
DiscussJ.on.--Chordates found in the Tyler Formation include a 
single tooth of the. "fresh-water" shark Xenacanthus (NDGS well 5334, 
A1479c-l,. UND Cat. No. 14171., Pl. 25, fig. 6), six crossopterygian 
{?) scales (NDGS well 4091, Al70la-l, UND Cat. No. 14148., Pl. 21, 
fig. 6; and NDGS well 1508, Al951-3, UND Cat. No. 14149., Pl. 21, 
fig. 7), and many paleoniacoid fish teeth (Pl. 25, figs. 1-3), scales 
(Pl. 25, figs. 14-17, 24-28), and bones (Pl. 25, figs. 18-23, 29-30). 
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Spines were also found in the Tyler (Pl. 25, figs. 7-13) and they are 
provisionally included with the paleoniscoida, although future research 
may indicate that they either belonged to Ctenacanthus or possibly were 
head spines of Xen.acanthus. Two teeth (Pl. 25, figs. 4, 5) are differ-
ent from those considered to be from paleoniscoids. Specimen Al880-2 
(UND Cat. No. 14169., Pl. 25, fig. 4) has a longitudinally-ribbed sur-
face and is larger than other single cusp teeth found. The other 
specimen Al519h-l (UND Cat. No. 14170., Pl. 25, fig. 5) has a low, 
multifolded crown and is suggestive of the shark, Agassizodus. Most 
of the paleoniscoid scales resemble those of Acrolepis. Specimen 
Al885-2 (UND Cat. No. 14180., Pl. 21, fig. 8) consisting of scales 
and skeletal elements, probably.represents a disarticulated 
pal,oniscoid fish. This is one of several such specimens.in the 
Tyler. 
Types and repository.--Hypotypes Cat. Nos. 14148.-14180., 
Paleontological Collections, Department of Geology, Univusity of 
North Dakota. 
Occurrence.--Scales, spines, teeth, and bones were found at 
fourteen localities (NDGS wells 4907, 5334, 4959, 5001, 5442, 4091, 
4020, 5138, 4741, 2667, 2075, 2357, 2458, and 2395); scales and 
spines were found at three localities (4834, 2309, and 448); scales, 
teeth, and bones were found at two localities (1484 and 1508); 
scales alone were found at eight localities (5041, 4377, 4024, 2117, 
522, 2426, 1678, and 1741); and teeth and bones alone were found at 
one locality (2723) in the Tyler Formation. 
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Kingdom METAPHYTA 
Division tRACHAl!!OPHYTA 
Diacuaaion.--At least four genera of trachaeophytaa ware found 
in the Tyler. Asterocalamites, Lepidodendropsis, Artesia?, and Rhodea 
are present as well as a few types of seeds(?) and other fructifica-
tiona (?). Most of the plant specimens found are either small (1-2 cm) 
macerated foliage fragments or lycopod cortical fragments. 
Occurrence.--Plants or plant fragments were found at the follow-
ing eighteen localities in the Tyler of North Dakota. 
NDGS 
w,11 
number 
4907 
5334 
4959 
5265 
5442 
1522 
4377 
4091 
5138 
2667 
2458 
2309 
448 
2426 
1508 
1741 
2723 
1309 
*in the interval 
Distance below the top of the 
. Tyler Formation 
· ft (m) 
49.7 (15.1) to 57.1 (17.4) 
54.0 (16.4) 
20.2 (6.2) to 31.7 (9.6) 
30.3 (9.2) to 32.8 (10.0) 
25.8 (7.9) to 58.9 (18.0 
76.6 (23.3) to 105.0 (32.0) 
55.2 (16.8) to 56.3 (17.2) 
56.3 (17.1) 
123.7 (37.7) to 157.8 (48.1) 
*66.7 (20.3) to 68.5 (20.9) 
*132.5 (40.4) to 133.0 (40.5) 
*65.0 (19.8) to 65.5 (20.0) 
*49.0 (14.9) to 50.0 (15.2) 
*69.0 (21.0) to 71.0 (21.6) 
*91.5 (27.9) to 92.0 (28.0) 
*62.3 (19.0) to 64.5 (19.6) 
118.5 (36.1) to 122.0 (37.2) 
*42.0 (12.8) to 43.5 (13.3) 
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EXPLANATION OF PLATE 13 
Brachiopoda from. the Tyler Formation, North Dakota 
Page 
Figs. 1-7.--Lin.gula carbonaria Shumard. Pedicle views, UND 46 
Cat. Nos. 13904.-13910., t1ND Al893-3 (X4), Al625b-1 
(X4), Al455c-2 (X3), Al85la-1 (X4), Al622c-l (X4), 
Al727f-2 (X4), Al727f-l (X4). 
8.--0rbiculoidea m.issouriensis (Shumard). Brachia! view, 49 
t1ND Cat. No. 13911., UND Al728b-l (X4). 
9,10.--Scbuchertella pratteni (Mcchesney). Brachia! views, 
tJNl) Cat. Nos. 13912., 13913., UND Al903-4 (X4), 
Al871-l (X3). 
11-13.--0rthotetes sp. A. 11, 12, pedicle and' brachia! views, 
UND Cat. No. 13914., UND Al844b-3 (Xl."'5); 13, pedicle 
view, UND Cat. No. 13915., UND Al963-1 (X2). 
53 
56 
14-23.--Eolissochonetes keyesi Muir-Wood. 14-17, pedicle views 58 
showing cardinal spines, UND Cat. Nos. 13916.-13919., 
UND Al443b-3 (X3), Al923-6 (X4), Al923-5 (X4), A1920-10 
(X3); 18, 19, pedicle and brachia! views, UND Cat. No. 
13920., ·UND Al920-2 (X4); 20, 21, pedicle and brachia! 
views, UND Cat. No. 13921., UND Al923-8 (X4); 22, 23, 
pedicle views showing cardinal spines, UND Cat. Nos. 
13922., 13923., UND Al920-4 (X4), A1922-l (X4). 
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EXPLANATION OF PLATE 14 
Brachiopoda from. the Tyler Formation, North Dakota 
1,2.--Eolissochonetes pseudoliratus (Easton)?. Pedicle 
views showing cardinal spines, UND Cat. Nos. 13924., 
13925. UND Al950-2 (X4), Al950-3 (X4). 
3-11.--Plicocli.onetes dotus Sturgeon and Hoare. 3, 4, pedicle 
and brachial views, UND CJit. No. 13926., UND Al921-1 
(X3); 5, 6, pedicle and b~achial views, UND Cat. No. 
13927., UND Al839-1 (X3); 7, 9, pedicle views., UND 
Cat. Nos. 13928., 13930., UND Al839-2 (X3), Al843-6 
(X3); 8, brachia! view, UND Cat. No. 13929., UND 
A1843-3 (X3); 10, 11, pedicle and orachial views, 
UND Cat. No. 13931., UND Al829-l (X3). 
12,13.--Neochonetes·platyp.otus ('White). 12, pedicle view, UND 
Cat. No. 13932., UND Al949-l (X3); 13, pedicle view 
showing cardinal spines. UND ·cat. No. 13933., UND 
Al948-1 (X3). 
14-22.--Diaphragmue? nivosus Gordon?. 14, 17, 22, brachia! 
views, UND Cat. Nos. 13934., 13937., 13940., UND 
Al729a-1 (X2), Al931-ll (X2), Al932-l (X2); 15. 
lateral view of pedicle valve trail, UND Cat. No. 
13935., tJ'ND Al932-5 (X2); 16, pedicle view, UND 
Cat. No. 13936., mm Al950-7; 18, 19, brachia! view 
of mold of exterior latex, cast of same, UND Cat. No. 
13938., UND Al894-5 (X2); 21, 20, brachia! view of 
mold of exterior, latex cast of same, tJ'ND Cat. No. 
13939., UND Al894-4 (X2). 
Page 
61 
64 
66 
70 
207 1 
PLATE 14 
21 
14 
r
.,. 
. 
' 
. 
f 
t( fi: 
!1' 
!.: 
i·' 
208 
EXPLANATION OF PLATE 15 
Brachiopods, Gastropods, and Bivalves from the Tyler 
Formation, North Dakota 
Figs. 1-3, 8.--Composita cf. f• ovata Mather. Pedicle views, 
UND Cat. Nos. 13945.-13947., 13948., UND Al847-l 
(Xl.5), Al839~3 (A2), Al960-l (~), Al842a-l 
(Xl. 5). 
Page 
80 
4,5.~-Echinoconchus gEU'levievansis Weller?. Brachial 72 
views, UND Cat. Nos. 13941., 13942., UND Al843c-2 
(X2), Al843a-1 (X2.5). 
6,7.--Composita? sp. Pedicle views,, UND Cat. Nos. 13949., 
13950., UND Al961-4 (X4), UND A.1494b-l (X3). 
9.--Antiquatonia coloradoensis (Girty)?. Pedicle view 
showing hinge and lateral flank spines, UND Cat • 
. No. 13943., UND Al839-5 (X2). 
83 
75 
10.--Linoproductus? sp. Anterior view of pedicle valve, 79 
UND Cat. No. 13944., UND Al855c-l (X2). 
11.--Gastropod indet. Lateral view of whorl, UND Cat. 84 
No. 13954. ·, UND Al728b-2 (XE,). 
12-14.--Donaldina pygma.ea (Weller)?. Lateral views, UND 85 
Cat. Nos. 13951.-13953., UND Al459a-2 (XS), 
Al459a-3 (XS), Al459a-4 (XS}. 
15-17,18.--Paleyoldia amsdenensis (Branson and Greger}. 15-17, 88 
right lateral, and dorsal views, UND Cat. No. 13955., 
UND Al856c-l (X2); 18, left lateral view, UND CAt. 
No. 13956., UND Al835b-l (X2}. 
19,20.--Leptodes11a sociale Hall?. 19, right lateral view, 
UND Cat. No. 14036., UND Al470b-7 (XS); 20, left 
lateral view, UND Cat. No. 14037., UND Al470b-19 
(XS). 
115 
21-24.--Posidoniella variabilis Hind. 21, right lateral view, 91 
UND Cat. No. 13957., UND Al462d-l ()C2); 22-24, left 
lateral views, UND Cat. Nos.. 13958.-13960., UND 
A1462d-2 0:2), A1877-l OC4), A1462d-3 OU}. 
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EXPLANATION OF PLATE 16 
Bivalves from the Tyler Formation, North Dakota 
(All figures X3) 
Figs. 1-22.--Anthracouaia as,meii (Salter). 1-7, 14, 19-22, 
left lateral views, tJNl) Cat. Nos. 13969., 13961., 
13970., 13985., 13983., 13971., 13968., 13979., 
13965., 13988., 13987., and 13973., UND Al50ld-2, 
A1446b-l, Al50ld-3, A1889-2, Al887-l, AlSOld-4, 
AlSOld-1, Al664d-2, AlSOlc-1, Al937-l, A1935-l, 
and Al50le-1; 8-13, 15-18, right lateral view, 
UND Cat. Nos. 13986., 13974., 13984, 13966., 
13976., 13972., 13980., 13977., 13978., and 
13967., UND Al929-4, AlSOle-2, Al887-2, AlSOlc-2, 
Al518b-2, AlSOld-5, Al664e-1, Al662a-1, A1664d-1, 
and AlSOlc-4. • 
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EXPLANATION OF PLATE 17 
Bivalves from the Tyler Formation, North Dakota 
(All figures X3) 
1-8.--Anthraconauta phillipsii (Williamson). 1, 2, 5-8, 
right lateral views, UND Cat. Nos. 13992., 14009., 
14003., 14002., 14008., and 13995., UND Al427b-l, 
Al939-l, Al689c-3, Al689c-2, Al916-1, and A1445b-1; 
3-4, left lateral views, UND Cat. Nos. 13993., 
14001., UND Al427c-1, Al680c-1. 
9-22.--Curvirimula belgica (Hind). 9, 16-22, left lateral 
views, UND Cat. Nos. 14023., 14034., 14033., 14019., 
14030., 14011., 14017., and 14018, UND Al526c-3, 
Al918-l, Al913-1, Al449c-4, Al798f-l, Al444b-l, 
Al449c-1, and Al449c-3; 10-15, right lateral views, 
UND Cat. Nos. 14026., 14024., 14016., 14022., 14012., 
and 14025., UND Al663a-l, Al526e~l, Al449b-l, 
Al524b~l, Al444b-2, and Al526h-1 • 
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EXPLANATION OF PLATE 18 
Bivalves from the Tyler Formation, North Dakota 
Figs. 1-9.--Aviculopecten eaglensis (Price). 1, 8, left 
lateral views, UND Cat. No. 14038., UND A1452c-1 
(X2, XS); 2, 9, left lateral views, UND Cat. No. 
14039., UND A1452c-2 (X2, XS); 3-7, left lateral 
views, UND Cat. Nos. 14040.-14044., UND Al452c-4 
(XS), A1452c-6 (XS), Al452c-5 (XS), A1452c-7 
(XS), and A1452c-3 (XS). 
10-14.~-Aviculopecten phosphaticus Girty. 10, 12, 14, left 
lateral views, UND Cat. Nos. 14047., 14049., 14051., 
UND A1573b-8 (X3), Al573b-5 (X3), A1573b-6 (X3); 
11, lateral view of conjoined pair of valves, UND 
Cat. No. 14048., ~ A1573d-l (X3); 13, right 
lateral view, UND Cat. No. 14050., UND A1573b-10 
(X3). . 
15,16.--Aviculopecten mazonensis Worthen. Left lateral 
views, UND Cat. Nos. 14045., 14046., tJND A1962-3 
(X2), A1962-2 (X2). 
17-19.--Limipecten otterensis Easton. Left lateral views, 
UND Cat. Nos. 14052.-14054., UND A1838d-13 (X2), 
A1838d-15 (X2), and A1831-12 (X2). 
20.--Euchondria pellucida (Meek and Worthen). Left 
lateral view, UND Cat. No. 14055., UND A1950-1 
(XS). 
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EXPLANATION OF PLATE 19 
Bryozoan, Bivalves, Cephalopods, Polychaetes, Branchiopods, 
Insect, and Crinoid from the Tyler Formation, North Dakota 
Page 
Figs. 1-8.--Cyzicus (Lioestheria) harveyi (Tasch). 1, 2, 5, 151 
right lateral views, UND Cat. Nos. 14064., 14065., 
14068., UND A1718d-5 (X6), A1639b-2 (X6), A1718d-2 
(X6); 3, 4, 6-8, left lateral views, UND Cat. Nos. 
14066., 14067., 14069.-14071., UND A1567~-4 (X6), 
A151lc-6 (X6), Al58lb-1 (X6), A1511b-1 (X6), 
A1521h-1 (X6), 
9.--Leaia normalis {Raymond). Right lateral view, UND 
. Cat. No. 14072., UND AJ.555a-1 (X6). 
10.--Insect wing, UND Cat. No. 14085., UND A1413a-1 (X6). 
11. --Scolecodoiat assemblage, UND Cat. No. 14087. , UNO 
A1848e-1 {XlO). 
12.--,.Rhombopora? sp. partly exposed zoarium, UND Cat. No. 
14086., UND Al834-2 (X3). 
13,14.---Pseudorthoceras knoxense McChesney. Lateral views 
of conch, UND Cat. No. 14062., UND A1840-1 (X2). 
15.--Reticycloceras? cf. :.g_. croneisi Gordon?. Lateral 
view of partly sectioned conch, UND Cat. No. 14063., 
UND Al952-1 (X2). 
16,17.--Spirorbis cf.§_. m.oreyi Branson. UND Cat. Nos. 14088., 
14089., UND Al547b-l (X9), A1542c-1 {X9). 
18,19.--Crinoid columnals, UND Cat. Nos. 14090., 14091., UND 
Al852c-1 (X4), Al852b-1 (X6). 
20,21.--Schizodus affinis Herrick?. 20, right lateral view, 
UND Cat. No. 14060., UND Al962-6 (X2); 21, left 
lateral view, UND Cat. No. 14061., UND A1962-5 (X2). 
22,23,25.--Wilkingia walkeri (Weller)?. Left lateral views, UND 
Cat. Nos. 14056., 14057., 14058., UND Al571e-4 (X2), 
Al571e-3 (X2), A1571e-2 (X2). 
24.--Wilkingia sp. Right lateral view, UND Cat. No. 14059., 
UND Al459b-1 (X2). 
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EXPLANATION OF PLATE 20 
Ostracodes, Malacosttacans, Problematica, and Trace Fossils 
from the Tyler Formation, North Dakota 
Figs. 1-3.--Tylericaris hollandi new genus and species. 1, 
dorsal v:te.w of holotype, UND Cat. No. 14080., 
UND A1830c-1 ('X4) ; 2, doraal view of a mold of 
the exterior of of paratype, UND Cat. No. 14081., 
UND A1830c-2 (X4); 3, ventral view of a mold of 
the exterior of paratype, UND Cat. No. 14082., 
UND A1830c-3 (X4). 
4-5.--Fragm.ents of syncarids, UND Cat. Nos. 14083., 
14084., UND A1510b-1 (XS), A1438b-5 (X3). 
6.--Palaeosyncaris dakotensis Brooks. Lateral view 
of holotype counterpart; UND Cat. No. 5999., UND 
A1864-3 (X2.5). 
7-9,12,13.--Problematica, 7, 8, UND Cat. No. 14181., UND 
. A18llb-2 (X6); 9, UND Cat. No. 14182., UND 
A1634a-1 (X6); 12, 13, UND Cat. No. 14183., 
UND A169lb-1 (X5). 
10.--Geieina?-like ostracode. Lateral view, UND Cat. 
No. 14073., UND A1502e-l (X21). 
11.--Carbonita-like ostracode. Lateral view, UND 
Cat. No. 14074., UND A1494b-2 (X21). 
14,15.--Burrows. UND Cat. Nos. 14184., 14185., UND 
A1717b-2 (X3), A1717b-l (X3). 
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EXPLANATION OF PLATE 21 
Ostracodes~ Crossopterygian, and Paleoniscoid from the 
Tyler Formation, North Dakota 
1-5.~-0stracode carapaces, views showing instars and 
abundance of specimens, UND Cat. Nos. 14075.-
14079., UND A1472c (X4), Al684b-l (X4), Al667h 
(X4), Al694b-2 (X4), and A1693c (X4). 
6,7.--Crossopterygian scales, UND Cat. Nos. 14148., 
14149., UND Al701a-l (Xl.5), Al951-3 (X2) • 
8.--Paleoniscoid fish, view showing disarticulated 
scales, UND Cat. No. 14180., UND Al885-2 (X3). 
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EXPLANATION OF PLATE 22 
Conodonta from the Tyler Formation. North Dakota 
(All figures X30 unless otherwise indicated) 
Pigs. 1-8.--Naoptioniodus s1=aau1aris (Haas). 1, 2, 5, left 
lateral vi.ewa, UND Cat. Nos. 14104 .. , 14105. , · 
14109. , UND Al830-4 (X28) , Al836:.../+, Al830b.-4; 
3-5, 7, 8, right lateral views, UNI> Cat. Nos. 
14106.-14108., 14110., and 14111., UNP A1836-4 
(X25), Al837~4, Al836~4, Al836-4, and Al831-4 • 
9,11-13,.--Rindeodella montanaens:t.a (Scott). 9, 20, right 
19,20 lateral views, UND Cat. Nos. 14094., 14099, UNI> 
Al836-l, Al830c-1; 11-13, 19, left lateral views, 
UNI> Cat. Nos. 14095.-14097., 14098, UNP A1836-1, 
Al830a-l, Al836-l. and Al836-1. 
.10,16-18.-- Hindeodella pachymandala Stanley. 10, left lateral 
view, UND Cat. No. 14100., UND Al830c-30, 16-18, 
right lateral views, ?IND Cat. Nos. 14101.-14103., 
UND Al837-15, Al83l-16, Al831-16. 
14,15.-- Hindeodella ensis Hass. Right lateral views, 
UND Cat. Nos. 14092., 14093., UND Al836-13, 
Al836-13. 
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EXPLANATION OF PLATE 23 
Conodonts from the Tyler Formation, North Dakota 
(All figures X30 unless otheTWise indicated) 
Figs. 1-4.--Neoprioniodus varians (Branson and Mehl). 
1, right lateral view of a mold of the exterior, 
UND Cat. No. 14112., UND Al831-14; 2-4, right 
lateral views, UND Cat. Nos. 14113.-14115., UND 
Al837-12 (X28), Al836-4, Al837-12. . 
Page 
183 
S,6.--Hibbardella ortha Rexroad. 5, posterior lateral 185 
view, UND Cat. No. 14116., UND Al837-l0; 6, ante-
rior lateral view, UND Cat. No. 14117., UND 
Al830b-10. 
7-12.--Prioniodina montanensis (Scott). 7-11, left 187 
lateral views, UNDCat. Nos. 14118.-14122., 
UND Al837.;..7, Al837-7, Al831-7, A1836--7, and 
Ala30a-7; 12, right lateral view, UND Cat • 
No. 14123., UND A1831-7 •. 
13-21.--Gnathodus comm.utatus (Branson and Mehl). 13, 14, 192 
right and left lateral views, UND Cat. No. 14131., 
UND A1836-6; 15, 18, 20, 21, right lateral views, 
UND Cat. Nos. 14132., 14135.; 14137., and 14138., 
UND Al838h-l, A1831-6, Al838c-1, and Al836-6; 
16, 17, 19, left lateral views, UND Cat. Nos. 
14133., 14134., 14136., UND A1836-6, A1831-6, 
and A1836-6 • 
22-28.--~zarkodina compress& Rexroad?. 22-24, 28, right 190 
lateral views, UND Cat. Nos. 14124.-14126., 14130., 
UND A1837-3, A1836-3, A1836-3, and A1830-3; 25-27, 
left lateral views, UND Cat. Nos. 14127.-14129., 
UND A1836-3, Al831-3, Al831-3. . 
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EXPLANATION OF PLATE 24 
Conodont Assemblages from the Tyler Formation, North Dakota 
. (All f igurea X30 unless otherwise indicated) 
Figs. 1-10.--Conodont assemblages, 1-8, UND Cat. Nos. 14139.-
. 14146., UND Al831-2d, Al830a-2, .A18.31-2a, 
A183l-2b, Al83l-2c (X28), Al8.30x-22, .A18.3.3-2a, 
and A1830b-2; 9, 10, plate and counterplate 
views, UND Cat. No. 14147., UND .A18.30b-15 (X20), 
Al830c-30 (X20). 
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EXPLANATION OF PLATE 25 
Chordates f~t,m the Tyle-r Formation, North Dakota 
(All f:l.gµresX4 unles~ otherwise indicated) 
Figs. 1-3.~Paleoiscoid teeth, lateral views, UND Cat. Nos. 
14166.-14168., UND A1820b-1 (XlO), Al799c-1 
(XlO), Al477c-1 (X20). 
4.--Tooth, lateral view, UND Cat. No. 14169., UND 
Al880-2. 
5.--Tooth, lateral view, UND Cat. No. 14170., 
. Al519h-1. 
6.--Xenacanthus sp. tooth, lateral view, UND Cat. 
No. 14171., UND Al47~c-l (XlO). 
7-13.--Spines, ;lateral views, UND Cat. Nos. 14159.-
14.165., UND Al693b-2, A1485a-1, Al557b-l, 
Al882-l, ·Al697b-1, Al813a-1 (X3), and 
Al692i-1. · 
14-17,.--Paleoniscoid scales, lateral views, 14-17, UND 
24-28 Cat. Nos. 14150.-14153., UND Al694b-1, A1881-l, 
Al72lc-l, Al463a-8; 24-28, UND Cat. Nos. 14154.-
14158., UND Al758b-1, Al47lb-3, A147lb-4, 
Al730b-4, and Al730b-5. 
18-20,.--Paleoniscoid bones, lateral views, 18-20, UND 
22,23 Cat. Nos. 14172.-14174., UND Al693b-l (XS), 
29.30 AlSllb-3, Al719c-l; 22-23, UND Cat. Nos. 14176., 
14177., UND Al43lb-l, Al47lb-5 (XlO); 29, 30, 
14178., 14179., Al812-al, Al566b-l (X2). 
21.--Paleoniscoid vertebral column, lateral view, 
UND Cat. No. 14175., UND Al471f-l. 
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APPENDIX A 
Locality data for wells studied 
The Tyler Formation and formations immediately below and above 
it are shown on sections of geophysical logs. The cored interval is 
shown in the depth column and well localities are abbreviated (e.g .• 
NDGS well 4907, NE NE sec. 30, T. 136 N., R. 99 W. 1 reads NDGS 4907 
NE NE 30-136-99). All townships are north and all ranges are west in 
the wells studied. Accession numbers occupied for ea.ch locality are 
given. 
231 
HDCS 4907 
Mldwen OU Coapany 
Earl Rundle #1 
NE NE 30 • 136 • 99 
Slope Co., North Dakota 
Cored lncerval 7768-7795 
Al408•A1451 
I.aterolos 
Ga- ra7 
232 
NDGS 5334 
Patrick Petroleum Col'poratioa 
9• lt lteWSOll 
NE SE 11 • 136 • 100 
Slope Co. , North Dakota 
Cored lnterval 7864•7906 
A14SZ•Al520 
.a 
...... 
..... &~ 
Laterolog 
<-- ray 
233 
HDGS 4959 
Ranger on Company 
Burllngton Northern fl 
C NE 7 - 139 - 98 
Stark Co,, North Dakota 
Cored lnterval 8032-8048 
A1S2l-A1S47 
A 
...... 
0. .. 
!~ 
Rautron 
Caoma ray 
234 
NDCS 5001 
cardlnnl 1'<-trol<'um Company 
Francbuck I ~ X 
NF. NF. 12 • 139 • 99 
Stark Co, , North Dakot11 
Cored int ervnl 8040-80 7 
Al548-A1588 
Laterolog 
235 
NDGS S26S 
Ralnhov RHOU~H & .C. I, Halll11 
Pirkl No. 1 • 17 
SEll!:17•140•95 
Start. Co., North Dakota 
Cored interval 7666•76tr. 
A1S89•Al603 
A 
...... 
..... 
. &~ 
L&taroloa 
236 
NllGS S04l 
North American loyalitlea, lac. 
Mlller # l 
SW SE 17 • 140 • 96 
Stark Co., North Dakota 
Cored interval 791S•7946 
Al604•Al6l9 
.d 
...... 
..... 
&:t!. 
Lateroloa 
ea- ray 
237 
KOGS 5442 
Farmers Union Central Exchange 
Kruahen11ky No, 16-34 
SE SI! 34 • 140 • 99 
Stark Co., North Dakota 
Cored lnterval 8110-8153 
Al620•Al654 
4 
....... 
.... 
ae 
taterolog 
ea- ra1 
238 
NDCS lS22 
Northern Pump Compan1 
Lucy Frtu #2 
Nii SE 15 - 137 - 100 
Btlltnga Co., North Dakota 
Cored interval 8065-SllS 
Al655-Al661 
A 
....... 
..... &~ 
Laterolog - 3 
239 
NDCS 3896 
Mule Creek OU Colllpany, Inc, 
Frtts #1 • 4122 
NE NE 22 - 137 • 100 
BU llngs Co. , North Delr.ota 
Cored interval• 8030•8055, 8069-8113 
Al662-Al663 
taterolo1 
C- ra:, 
.. · -
-··. -- ,__ c _. -
---
> 
-·-·,- --~i:::r-< __ 
s1 
'{ . -- -:== 
( ·-- -·-r--
._.., - .. - ·-· ~--
--;:::, 
. 
240 
NDGS 1484 
Skelly 011 Company 
Gust Wog fl 
NW NW 23 - 137 • 100 
Bllllngs Co., North Dakota 
Cored intervals 7993-8035, 8041-8064 
A1666•A1667 
Laterolog 
.. 
.. 
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~ I • 
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-,-+-+·-t-1-+-+-ir--·+--- .-- - 'c - ---~ ..... -
-~ -- -- -- --~, -- - -· --- - --· 
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Base 
-) 
k 
:i 
... 
0 
• 8 
Caana ray 
.. 
241 
NDCS 4377 
Fund.-ntal 011 Corporation 
Federal #1 - 19 
SE SIi 19 • 138 - 100 
B1111ngs Co., North Dakota 
Cored intervals 8010•8021, 806S•8082 
Al668-Al679 
A 
....... 
0. .. 
a ::i. 
JI u' ~;-:'.1'..:: 
- - -· 
BHC Sonic 
' ' . ' .. 
Canu ray 
242 
NDGS 4091 . 
Sunray O•X Oll Company 
North Dakota Federal A fl 
SE NE 10 • 138 • 102 
8llllngs Co,, Horth Dakota 
Cored interval 7849•7880 
Al680•A17l0 
L&terolog 
243 
NDCS 4020 
Amerada Petroleum Corporation 
Sorenson #2 
NE' SE 17 • 139 • 100 
Bll Ungs Co, , North Dakota 
Cored interval 8247•8274 
Al7ll•Al739 
A 
.. ,... 
...... &~ 
Laterolog 
c.a- ray 
244 
MOOS 418S 
Amerada PetroleWII Corporation 
USA-Horton #A•l 
NW NE IS - 139 • 101 
B11llnga Co,, North Dakota 
Cored intel'Val 7888•7919 
Al740-Al742 
Laterolog 
-· 
245 
NDCS 4024 
Amerada l'etrole11111 .Corporatlon 
NP ''M" Tract 2 #2 
SW SE 13 • 139 • 102 
Billings Co., North Dakota 
Cored interval 769Z-77ZZ 
Al743 
.a 
..... 
..... 
,!~ 
Laterolo1 
246 
NOOS 4834 
Cardinal Petroleum c-pany 
State• Loffel11111cber fl 
SE NE 36 • 140 • 100 
Billings Co., North Dakota 
Cored interval 8272-8292 
Al744•Ai748 
.a 
....... 
..... &~ 
Laterolog 
247 
NDCS 5138 
Continental Oil Company 
Jearmchuk, Bank of M. D, 2.5·11 
NE SE 25 • 140 - 98 
Stark Co., North Dakota 
Cored interval SU0-8165 
A1749-Al795 
A 
.. ""' ..... 
a~ 
t 
.. 
.. 
0 
Laterolog 
·1~~:;:;\ 
- - ~ ....... .J"",_;---~~~-·,1-
::::· ·~: ~ . 
- ~ -. r:-·111·--•-·-,.•"•·I--!" 
........ , 
'
.~: : .. :~ .. 
i ....... 1---4=--+---+-+....++-:....._+-I !.:: ::::: 
ca- ray 
248 
NDGS 4741 
Mule Creek Oil Company, Inc, 
She 11 State fl 
C SE 16 • 140 .. 103 
Golden Valley Co., North Dakota 
Cored Lnterval 7871•7911 
Al796•A1828 
A 
........ 
...... 
!~ 
Laterolog 
.. 
NDGS 2667 
Texaco Inc. 
249 
Gove~nt - Mary Pace #1 
SW Ill 14 • 146 - 101 
McKensie Co., North Dakota 
Cored interval 8153-8183 
A1829•Al8.56 
A 
...... 
""' .. !~ 
Laterolog 
250 
HOOS 2117 
Tennessee C..s Tl'ansmlaalon Co. 
#1 Caatmer Duletskt 
NW NW 16 • 139 • 99 
Stark Co., North Dakota 
Cbred interval 8150•8230 
Al857•Al870 
A 
....... 
...... &~ 
t.aterolog 
Galllll& ray 
251 
NDGS 1646 
The Atlantic Refining Company 
J. J, Kadr111aa, Jr, 11 
NE SE 31 • 140 • 96 
Stark Co., North Dakota 
Cored interval 7'H7•7827 
A1871 
Laterolog 
252 
NDCS 207S 
Skelly Oil Company 
S. Kerrill tl 
SE NW 33 • 140 - 98 
Stark Co., North Dakota 
Cored interval• 8025·8079, 8086-8089 
Al872•Al884 
Lateroloa 
~ray 
253 
NllCS 2357 
The California Company 
Government #1 Bullion Butte 
NE NW 20 • 137 • 102 
Billings Co., North Dakota 
Cored interval 7920-8013 
Al885-Al894 . 
A 
........ 
..... 
.!~ 
Laterolog 
\. 
254 
IIDGS 2458 
Amerada l'etroleum Corporatloa 
Knopik-Reia lh\it #1 
NW NE 2 • 139 • 100 
Billings Co. , North Dakota 
Cored intervals 8235-8274, 8315-8333 
Al895•Al901 
.Cl 
........ 
...... &~ 
Laterolog 
---r 
255 
IGlCS 522 
Amerada !'etroleum Corporation 
Earl Joubert #1-1 
SE SE 4 • 139 • 100 
Billing• Co., North Dakota 
Cored interval 8194-8227 
A1902-A1905 
Laterolog 
256 
NDCS 239S 
.Amerada l'lll~roleum Corporation 
Logan Gawrylulc Unit No, 1 
NJ SE 6 - 1_39 - 100 
Billings co., North Dakota 
Cored interval 8112-8162 
A1906-Aln4 
.. 
257 
NllGS 2309 
Amerada Petroleum Corporatlon 
#1 R. Logan 
NW Sl!! 7 • 139 -, 100 
Rilling• Co., North Dakota 
Cored interval 8165-8268 
Al91S-A192l 
A 
..... 
..... &~ 
Latarolog 
258 
NDGS 448 
Amerada Petroleum Corporation 
Franclwk #l 
IN SW 10 • 139 • 100 
BllUnga Co., North Dakota 
.Cored interval 8199-8257 
Al924-AU33 
I.aterolog 
259 
NDGS 2426 
Amerada Petrole11111 Corporattoa 
Mary Sorenson #1 · 
NW NW 17 -·139 • 100 
Billinga Co., North Dakota 
Cored interval 8246-8289 
Al934-A1938 
t.aterolog 
• 
260 
NDCS 1678 
Amerada Petroleum Corporatloo 
Scoria Unit 12 
SW SW 2 - 139 - 101 
Billings Co., Horth Dakota 
Cored interval 7950-8008 
Al939-Al941 
Laterolo1 
c.- ra:, 
261 
NDGS 1508 
Alioerada Petroleum Corporation 
Scoria Unit #1 
NE NB 10 - 139 - 101 
Billings Co., North llllkobl 
Cored interval 7992-8019 · 
Al942•Al952 
Latarolog • 3 
262 
!IDCS 1741 
Amerada l'etroleum Corporatton 
Scoria 11n1t #3 
NE SW 11 • 139 • 101 
Billings Co., North Dakota 
Cored interval 7938-7983 
A1953•Al956 
Laterolog 
C.- ray 
1-L- -- -· ::-'--:~ ·- __ .__ 
i=i--1-- ~- ...._ - L...t' -· 
263 
HOGS 2723 
Hunt 011 Company 
USA "A" #1 - 10 
SW NE 10 - 145 - 101 
HclCende Co., North Dekota 
.Cored lntorval 8085-8105 
Al957-A196l 
..: 
....... 
..... 
!~ 
.. 
• .., 
Lateroloa 
1-,- --
l j ·. --~ =·~ -~ 
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·- .:- ;_ .::.. -:: i----
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~ .Jo. ---- -- ---
- ~ - --~ .=: ____ 1~ ~;.:: 
':::' =s:.;: .::: = = ~ ~ ·- :-: 
J_ ... ·-- - . - +-· ,-:_-
- ,,,~._, __ , __ - .. -
';J'=': ___ ·::==i::-~ :.··~ 
..,;=:f2:1:-;1 __ ~·z .j; ~ 
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.:._ .. , _ 
__ .. 
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le 
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-----'--
' . 
:. : .: .:_ .-:. ::: _:. ·=:,; 
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NDGS 1309 
Anachuta Drllllng CoMpany 
Matthew• #1 
SE SW 20 • 1SO - 94 
McKenaie Co,, North Dakota 
Cored interval 7709-7746 
Al964-A196S 
Laterolog 4 7 
APPENDIX B 
MEASUREMENTS, FORM RATIOS, AND 
QUANTIFIED DATA FOR SPECIES OF TYLER INVERTEBBATES 
Specimens are arranged in stratigraphic order in wells where more 
than a single specimen was collected. The following abbreviations are 
used in tables: 
Brachiopoda 
L • maximum length; measured from apex to anterior margin 
parallel to the plane.of symmetry. 
W • maximum wi4th; measured perpendicular to the pl~e of 
symmetry. 
RS• radial striae. 
PV • pedicle valve. 
BV • brachia! valve. 
E • exterior surface. 
I• interior surface. 
CS• cardinal spine angle; measured between spine and hinge 
line. 
CP • conjoined pair of valves. 
Gastropods 
L = greatest length; measured paralle~ to axis of coiling. 
AA• apical anale; measured between two straight lines that 
touch adjacent whorls on opposite sides near apex. 
E • exterior surface. 
NE• mold of exterior. 
NW• number of whorls. 
CL• number of coarse lirae. 
FL• number of fine lirae. 
Biva;1-ves 
L • maximum length; measured parallel to the hinge line. 
H • maximum height; measured perpendicular to the hinge 
line. 
HG• maximum hinge length. 
RV• right valve. 
LV • left valve. 
A• maximum length of anterior end; measured parallel to 
.the hinge line from tlte beak to a plane tanaent to the 
,c • • , 
-ma;gin and perpendicular to the hinge line. 
B • angle beta; angle measured between the dorsal and 
posterior margins. 
B • angle gamma; angle measured between the hinge line and 
a radial axis from the umbo to the lowest point on the 
ventral margin. 
U • maximum umbonal angle; angle measured between umbonal 
folds. 
BC• number of body costae. 
AC• number of anterior auricular costae. 
PC• number of posterior auricular costae. 
VU= convex side up. 
CU• concave side up. 
Annelida 
CD= maximum coil diameter. 
AT• attached. 
UA • unattached. 
Branchiopoda 
L = maximum length; measured parallel to the hinge line. 
H • maxim.um height; measured perpendicular to the hinge line. 
A• maxim.um length of anterior end; measured parallel to the 
hinge line from the beak to a plane tangent to the mar-
gin and perpendicular to the hinge line. 
GL • number of growth lines. 
CP • conjoined pair of valves. 
AL• angle alpha; angle measured between hinge line and 
anterior radial rib. 
BE• angle beta; angle measured between.bing~ line and 
posterior radial rib. 
Crinoid columnals 
L • maximum length; measured parallel to colU111n axis. 
D ... maximum diameter; measured perpendicular to column axis. 
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TABLE 8 
MEASUREMENTS OF REPRESENTATIVES OF LINGULA CARBONARIA 
NDGS UNC UND Figured 
Well Accession Catalog _Specimen L w 
Number Number Number Plate Figure (mm) (mm) RS 
4907 A1415a-1 3.0 2.0 
-2 3.0 2.0 
-3 3.5 2.0 
A1439b-1 11.0 a.o 
-2 11.0 '\,6.5 
All40b-1 5.0 3.0 
-2 8.0 "'4.5 
-3 3.5 .. 2. 5 
. -4 5.5 '\,3.0 
A1141b-1 7.0 4.0 
.-2 7.0 4.5 
-3· .5.0 3.0 
-4 "14.5 .3.0 X 
-5 "'s.o '\,3.0 
A1442b-1 · 6.0 3.5 
-2 7.0 4.0 
5334 Al455a-1 5.0 3.0 
-2 6.0 4.0 
b-l 8.0 5.0 
-2 ? 5.0 :x: 
-3 5.0 3.0 X 
-4 8.0 4.0 
-5 8.0 6.0 X 
-6 4.5 3.0 
-7 5.0 3.0 
c-1 5.0 2.5 
-2 13906. 13 3 11.5 6.0 
A1457b-1 ? 4.0 
-2 6.0 3.5 
-3 6.0 3.5 
-4 6.5 3.5 
-5 ? 4.0 
A1460a-1 3.0 2.0 
-2 4.0 2.5 
-3 3.0 .1.5 
-4 5.0 '\,2.5 
A1461a-1 2.0 1.0 
Al462b-1 4.0 2.0 
-2 5.5 3.0 
Al463a-1 2.0 1.0 
-2 2.0 1.0 
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TABLE 8--continued 
NDGS UND tJND Figured 
well Accession Catalog Specimen L . 'W 
Number Number Number Plate Figure (mm.) (mm), RS 
5334 Al463a-3 2.5 5.0 
-4 2 .. 0 1.0 
-5 2.0 1.5 
-6 2.0 1.0 
-7 2.0 1.5 
Al464b-l 2.0 .1.0 
Al465a-l 5.5 'v3. 0 
-2 3.0 2.0 
-3 3.5 2.5 
-4 3.5 2.0 
-s. 4.0 2.5 
-6 4.0 2.0 
-7 3.0 2.0 
Al466a-l 4.0 . 3.0 . 
-2 s.o 'v,3. 0 
-3 4.0 3.0 
-4 4.0 .3. 0 
-5 3 • .5 2.5 
Al467a-l 3.0 2.0 
Al467a-2 3.5 'v2.0 
-3 2.5 1.5 
-4 3.0 2.0 
-5 3.5 2.0 
-6 3.0 2.0 
-7 3.0 2.0 
-8 3.0 .2.0 
A1470c-l 7.5 'v4.5 
-2 'v6.0 4.0 
A1471a-l 6.5 4.5 
-2 4.5 3.0 
b-1 4.0 2.5 
-2 3.0 2.0 
d-1 2.5 2.0 
-2 2.0 1.0 
-3 2.5 1.5 
-4 2.5 1.5 
-5 'v2. 0 l.5 
-6 2.0 1.0 
-7 l.5 1.0 
-8 2.0 1.0 
-9 2.0 1.0 
-10 2.5 1.5 .X 
-11 2.0 1.5 X 
-12 2.0 1.0 X 
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TABLE 8--Continued 
NDGS · UND UND Figured 
Well Accession Catalog Specimen L w Number Number Number Plate Figure (mm) (mm) RS 
5334 A1471d-13 2.0 1.0 X 
-14 2.5 1.5 X 
-15 2.5 2.0 X 
-16 2.0 1.5 A1471e-1 3.0 2.0 Al471e-2 2.0 1.5 
-3 3.0 2.0 
-4 3.0 2.0 
-5 
·2.5 1.5 
-6 3.0 2.0 
-7 2.0 L5 
-8 2.0 1.0 
. -9 3.0 2;0 A1513b-l 8.0 4.0 
-2 
.4.5 3.0 d-1 1\,8. 0 4.0 
-2 1\,5.0 4.0 
-3 4.0 2.5 4959 A1537b-3 2.0 1.5 
-4 3.0 2.0 
c-1 5.0 3.0 
-2 4.0 2.5 
-3 4.5 2.5 A1537d-1 3.0 2.0 
-2 3.5 2.5 
-3 3.5 2.5 
-4 2.5 1.5 
-5 4.0 2.5 
-6 2.0 1.5 
-7 2.5 1.5 
-8 3.0 2.0 
-9 4.0 2.0 
-10 4.5 2.0 
-11 3.5 2.0 
-12 3.0 2.0 
-13 3.0 2.0 
-14 2.5 1.5 
-15 4.5. 3.0 A1547c-1 6.0 4.0 
-2 4.5 3.0 
-3 9.0 6.0 5001 A1563b-1 5.0 3.5 X· 
-2 5.0 3.5 X 
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TABLE 8--Continued 
NDGS UND UND Figured 
Well Accession Catalog Specimen' L w 
Number Number Number Plate Figure (mm) (mm) RS 
5001 Al563b-3 5.5 4.0 X 
-4 5.0 4.0 X 
-5 5.0 4.0 X 
Al564b-1 3.5 2.5 
-2 4.0 2.5 
-3 2.0 1.5 
-4 3.0 2.0 
-5 2.0 1.0 
Al567b-l 6.0 4.0 
· c-l 'v10.0 'v5.0 
.. e-1 5.0 3.0 
-2 4.0 2.5 
-3 4.0 2.0 
-4 4.0 2.0 
-5 3.0 2.0 
-6 3.0 2.0 
e-7 . 3. 5 2.0 
-8 3.0 2.0 
f-1 6.0 3.5 
-2 'v6. O 3.0 
-3 5.0 ~2.5 
-4 6.0 1\,3.5 
Al568a-1 6.0 3.0 
-2 6.5 4.0 
-3 7.0 4.0 
-4 6.0 3.0 
-5 6.5 3.5 X 
-6 7.0 4.0 
-7 6.5 3.0 
A1570a-8 2.5 2.0 
-9 5.0 3.0 
-10 4.0 2.0 
-11 6.5 3.5 
-12 6.5 3.0 
-13 5.0 3.0 
-14 7.0 4.0 
b-3 3.0 2.0 
-4 2.5 1.5 
-5 5.0 3.0 
-6 4.5 3.0 
-7 2.0 1.5 
-8 4.5 3.0 
-9 2.5 1.0 
-10 4.0 2.5 
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TABLE 8--Continued 
NDGS UND UND Figured 
Well. Access.ion Catalog Specimen L w 
Number Number · Number Plate Figure (mm) (mm) RS 
5001 Al570c-2 2.0 1.5 
-3 2.0 1.0 
-4 3.0 2.0 
-5 2.0 1.0 
Al57la-1 4.0 3.0 
-2 3.5 2.0 
-3 4.0 2.5 
-4 4.0 2.5 
-5 4.0 2.5 
e-11 5.0 3.0 
-12 4.0 2.5 
-13 4.0 2.5 
£-2 !.O 3.0 
-3 .. 3.5 · 2.5 
-4 3.5 2.0 
-5 3.0 2.0 
A1573e-2 .. 4.5 3.0 X 
-3 1\,4.0 2.5 
-4 4.5 2.5 
Al574a-l 2.0 1.5 
-2 2.5 1.5 
-3 3.5 2.5 
-4 2.0 1. 5 
-5 3.S 2.0 
b-4 4.0 2.5 
5442 A1621g-l 8.0 4.0 
-2 2.0 1.5 
-3 5.0 .3.0 
-4 1\,7.0 1\,4.0 
-5 5.0 3.0 
. Al622b-l 7.0 .4.0 
-2 6.0 1\,3. 0 
c-1 13908. 13 5 7.0 4.0 
Al623c-l 5 .. 0 3.0 
Al624b-l 5.0 3.0 
-2 5.5 .3.0 
-3 6.0 1\,3.5 
-4 
.5.0 .2.5 
-5 1\,5.0 "'3. 0 
Al625a-l s.o 3.0 
-2 2.5 1.5 
-3 2.5 1.5 
-4 4.0 2.5 
-5 2.0 1.0 
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TABLE 8--Continued 
NDGS UND 00) Figured 
Well Accession Catalog Specimen L w 
Number Number Number Plate Figure (mm) (mm) RS 
5442 A1625a-6 2.0 1.5 
-7 2.5 1.5 
-8 2.5 1.5 
-9 3.0 1.5 
A1625b-1 13905. 13 2 8.0 5.0 
-2 'v8.5 5.0 
-3 6.0 3.5 
-4 7.0 4.0 
-5 7.0 4.5 
A1626a-l 2.5 1.5 
b-1 2.5 1.5 
-2 2.5· i.5. 
-3 1.5 1.0 
-4 1.5 1.0 
-5 1.5 1.0 
A1629a-1 3.0 2.0 
-2 2.5 1.5 
-3 2.0 1.0 
-4 2.0 1.5 
-5 2.0 1.0 
-6 2.0 1.0 
b-1 5.0 3.0 
A1647b-2 5.0 3.0 
-3 5.0 3.0 
-4 4.0 2.5 
-5 5.0 .3.0 
-6 5.0 'v3.5 
-7 6.0 3.5 
-8 6.0 4.0 
-9 6.0 'v3.5 
-10 3.0 2.0 
-11 3.5 2.0 
c-1 6.0 3.5 
-2 5.0 3.0 
-3 5.0 3.0 
-4 4.0 2.5 
-5 5.0 3.0 
-6 4.5 3.0 
-7 6.0 3.5 
-8 5.5 3.0 
Al653a-1 3.0 1.5 
-2 5.0 2.5 
-3 7.0 3.5 
-4 3.5 2.0 
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TABLE 8--Continued 
NDGS UND UND Figured 
Well AcceE1sion catalog Specimen L w 
Number Number Number Plate Figure (mm) (mm) RS 
5442 Al653a-5 2.5 1.5 
-6 6.0 4.0 
b-1 5.0 3.0 
-2 5.0 ~.o 
-3 5.5 3.5 
Al654a-1 '\,4.5 2.5 
-2 3.0 2.0 
-3 3.5 2.5 
-4 3.5 2.0 
-5 7.0 3.5 
b-1 8.0 4.5 
1484 Al665d-l 'v2.0 1..5 
-2. 6.0 4.0 
-3 8.0 5'.0 
4091 Al681b~l 4.0 2.0 
-2 3 .. 0 2.0 
-3 3.0 2.0 
-4 3.0 2.0 
-5 3.0 2.0 
-6 3.0 2.0 
-7 2.5 1.5 
-8 2.5 1.5 
-9 4.0 2.0 
-10 3.0 1.5 
c-1 7.0 4.0 
Al725a-l 10.0 6.5 
-2 'vlO.O 6.0 
Al727b-l 3.0 2.0 X 
-2 4.0 'v2.5 X 
c-1 4.5 2.5 X 
-2 3.5 2.0 X 
-3 3.0 2.0 X 
d-1 5.5 3.5 
-2 3.0 2.0 
-3 4.0 2.5 
e-1 3.5 2.5 
-2 6.0 4.0 
-3 4.0 2.5 
-4 7.0 4.0 
-5 5.0 3.0 
-6 6.0 4.0 
-7 5.0 3.0 
-8 5.0 3.0 ,.• 
-9 4.5 2.0 
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TABLE 8--continued 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w 
Number Number Number Plate Figure (mm) (mm.). RS 
4091 Al727e-10 6.0 3.0 
f-1 13910. 13 7 8.0 4.0 
-2 13909. 13 6 8.5 4.5. 
-3 'v4.0 2.5, 
-4 'v9.5 5.5 
-5 4.0 3.0 
-6 4.0 2.5 
-7 4.0 3.0 
4741 A1816 -1 8.0 5.0 
A1817b-1 5.0 3.0 
-2 'vJ.0.0 'v6. O 
-3 'v6.0 4.0 
..:.4 5.0 3~0 
-5 'v9.0 5.0 
-6 7.5 4.0 
-7 'v10.0 6.0 
A1818a-1 3~0 1.5 X 
A1819a-1 6.0 3.5 
-2 4.0 2.5 
-3 4.0 2.0 
-4 4.0 2.5 
-5 5.0 3.5 
2667 A1829 -2 3.5 2.0 
-3 ? 9.0 
Al830c-5 2.5 2.0 
-6 4.0 2.5 
-7 2.5 1.5 
-8 2.0 1.5 
-9 3.0 2.0 
-10 2.5 1.5 
-11 3.0 2.0 
-12 2.5 1.5 
-13 2.5 1.5 
-14 . 3.0 2.0 
-15 3.0 1.5 
-16 3.0 2.0 
-17 3.0 1.5 
-18 4.0 2.5 
-19 3.0 2.0 
A1851a-l 13907. 13 4 14.0 · a.o 
Al854b-l 6.0 "'4. 0 
2117 Al858 -1 3.5 2.0 
-2 3.0 2.0 
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TABLE 8--Continued 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w 
' Number Number Number Plate Figure (mm) (mm) . RS 
2117 Al858 -3 4.5 3.0 
-4 4.5 2.5 
-5 5.0 3.0 
-6 2.5 1.5 
-7 4.0 2.5 
-8 2.0 1.0 
-9 3.0 2.0 
Al860 -1 3.0 2.0 
-2 2.0 1.5 X 
-3 1.0 1.0 
-4 
.LO 1.0 
-5 3.0 2.0 
-6 3.0 2.0 
-7 3.0 ·2.0 X 
-8 2.0 1.0 X 
-9 2.0 1.0 
-10 6.0 4.0 
-11 3.0 1.5 X 
-12 2.5 1.5 
Al861 -1 
.3. 0 2.0 
-2 4.0 2.5 
-3 4.0 3.0 
-4 3.0 2.0 
-5 3.0 2.0 
-6 3.5 2.5 
A1863 -1 3.0 2.0 
-2 4.0 2.5 
-3 "111. 0 7.0 
-4 11.0 7.0 
-5 3.5 2.0 
-6 4.0 2.0 
-7 9.0 6.0 
-8 3.5 2.0 
-9 3.0 1.5 2075 Al874 -1 7.0 4.5 
-2 6.0 3.5 
-3 
.6.0 3.5 
-4 "18. 0 5.0 
-5 5.0 3.0 
-6 5.0 3.0 
-7 6.0 3.5 
-8 5.0 3.0 
-9 5.5 3.0 
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TABLE 8--continued 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w 
Number Number Number Plate Figure (mm) (mm) RS 
207S A1874 -10 5.0 3.0 
-11 3.0 2.0 
-12 4.0 2.0 
-13 3.0 2.0 
A1875 -5 6.5 3.5 
-6 6.5 3.5 
-7 4.5 2.5 
-8 3.5 2.0 
-9 7.0 4.0 
Al876 -1 2.5 1.5 
-2 3.0 2.0 
-3 4.0 2.0 
-4 3.0 2.0 
-5· . 3.0' 2.0 
-6 3.0 2.0 
-7 .2.5 1.5 
-8 4.0 2.0 
-9 2.5 1.5 
A1877 -S 4.0 3 .• 0 
-6 · 3.0 2.0 
-7 3.0 2.0 
Al.879 -1 9.0 s.o 
-2 9.0 s.o 
-3 5.0 3.0 
-4 8.0 5.0 
Al884 -1 4.0 2.0 
2357 Al890 -1 19.0 12.0 
-2 .18.0 11.0 
-3 1\,16.0 10.0 
-4 1\,17.0 10.0 
-5 1\,10.0 6.0 
-6 ? 8.0 
Al.893 -1 s.o 3.0 
-2 s.o 3.0 
-3 13904. 13 1 4.0 2.5 
-4 3.0 2.0 
-5 5.0 3.0 
-6 5.0 3.0 
-7 6.0 3.0 
-8 7.0 4.0 
-9 7.5 4.5 
-10 7.0 4.0 
-11 7.0 .5.0 
-12 6.5 ~.o 
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TABLE 8--Continued 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w 
Number Number Number Plate Figure (mm) (mm) RS 
2357 Al893 -13 3.5 2.0 
-14 5.0 3.0 
-15 6.0 3.5 
-16 6.0 3.5 
2458 Al896 -1 4.5 2.5 
-2 4.5 3.0 
-3 5.0 3.0 
-4 7.0 4.0 
-5 4.0 
.. 
2.0 
522 Al904 -1 . 5.0 3.0 
-2 3.5 2.5 
Al905 -1 5.0 2.5 
-2 4.0 2.0 
-3 7.0 4.0 
-4 4.0 2.0 
2395 Al914 -1 6.0 3.0 
-2 5.0 3.0 
-3 3.5 2.0 
-4 4.0 2.0 
-5 3.5 2.0 
.-6 5.0 3.0 
-7 6.0 3.0 
-8 4.5 3.0 
448 Al926 -2 6.0 3.0 
-3 7.0 4.0 
-4 .5.0 3.0 
-5 'v]. 5 4.0 
Al932 -7 'v5.0 2.5 
2426 Al936 -1 9.5 5.0 
1508 Al945 -6 'v15.0 a.o 
Al946 -3 14.0 8.0 
-4 ? 6.0 
Al951 -4 9.0 6.0 
2723 Al958 -1 10.0 4.5 
Al959 -1 6.0 3.5 
-2 4.0 3.0 
TABLE 9 
MEASUUMENTS OF REPRESENTATIVES OF SCHUCHERTELLA PRATTENI 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w 
Number Number Number Plate Figure (mm) (mm) PV BV E I 
4959 A1537b-l 'v6~0 'v8.5 X X 
-2 "'4.0 ? X X 
5001 A1565b-l 'v6.0 'v10.0 X ? 
-2 ? 'v20.0 X X 
5442 Al636b-l 'v5.5 8.5 X X 
1646 A1871 -1 13913. 13 10 11.0 17.0 X X 
-2 10.0 'v12.0 X X 
-3 11.0 ? X X 
522 A1903 -1 'v15.0 'v20.0 X X N ...,. 
-2 ? ? ? ? X ID 
-3 ? ? X X 
-4 13912. 13 9 5.0 8.0 X X X 
-5 ? ? ? ? X 
-6 2.5 3.0 X X 
-7 ? 'v10.0 X X 
-8 .2.0 "'3.0 X X 
2723 A1961 -2 'v8.5 'v14.0 X X 
-3 ? 'v12.0 X X 
# 
TABLE 10 
MEASUREMENTS OF REPRESENTATIVES OF EOLISSOCHONETES KEYES! 
NDGS UND mm Figured 
Well Accession Catalog Specimen L w cs PV BV CP E I 
Number Number Number Plate Figure (nnn) (mm) (0) 
4907 A1443b-1 4.0 6.0 50 X X 
-2 2.0 3.0 ? X X 
-3 13916. 13 14 4.0 6.0 . 57 X X 
5334 Al514c-l ? ? X X 
4091 A1730b-l 3.5 5.0 ? X X 
-2 3.0 5.0 ? X X 
-3 ? ? X 
2309 A1?20 -1 4.5 8.0 57 X X N 
-2 13920. 13 18, 19 4.0 5.5 49 X X 00 0 
-4 13922, 13 22 .5.5 · . 8.0 51 X X 
-5 'v4.5 'v8,0 X X 
-7 3.5 6.0 ? X X 
-8 5.0 9 .• 5 X X 
-9 7.0 11.5 ? X X 
-10 13919. 13 17 6.0 10.5 49 X X 
-11 3.0 5.0 X X 
A1922 -1 1:3923. 13 23 6.0 9.5 50 X X 
-2 '\;6.0 12.0 X X 
A1923 -1 6.0 9.0 ? X X 
-2 4.5 6.0 X X 
-3 4.0 6.0 X X 
-4 3.5 .s.o ? X X 
-5 13918. 13 16 4.0 7.0 57 X X 
-6 13917. 13 15 4.0 . 7 .o · 54 X X 
-7 4.0 6.0 51 X X 
-8 13921. 13 20, 21 5.0 8.0 ? X X 
-9 4.5 8.0 52 X X 
TABLE 10--Continued 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w cs PV BV CP E I 
Number Number Number Plate Figure (mm) (mm) (D) 
2309 A1923 -10 s.o 'v9.0 X X 
-11 6.0 10.0 54 X X 
-12 5.0 8.5 ? X X 
-13 5.5 10.0 ? X X 
1508 A1948 -4 5.5 9.0 46 X X 
A1951 -2 5.0 7.0 54 X X 
A1952 -2 5.0 7.0 ? X X 
-3 3.0 4.5 57 X X 
N 
00 
.... 
TABLE 11 
MEASUREMENTS OF Rll:PRESENTATIVES OF EOLISSOCHONETES PSBUDOLIRATUS? 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w cs PV BV CP E I 
Number Number Number Plate Figure (mm) (mm) (0) 
2.309 Al920-.3 7.0 ? ? X X 
-6 7.0 10.0 ? X X 
1508 Al944-l s.o tv8.0 ? X X 
Al950-2 13924. 14 1 6.0 tvlO.O 67 X X. 
-3 1.3925. 14 2 s.o 7.5 69 X X 
-4 3.0 4.0 69 X X N 
-5 ? ·? 84 0) X X N 
-6 4.0 ? ? X X 
TABLE 12. 
MEASUREMENTS OF REPRESENTATIVES OF PLICOCHONETES DOTUS 
NDGS UND UND ·Figured 
Well Accession Catalog Specimen L w· cs 
Number Number Number Plate Figure (mm) . (mm> (0) PV BV CP E I 
2667 A1829 -1 13931. 14 10, 11 9.0 13.0 ? X X 
Al831b-1 ? ? X X 
-2 7 .o. '1.,11.0 ? X X 
Al839 -1 13927. 14 5, 6 9.0 13.0 ? X X 
-2 13928. 14 7 12.0 18.0 ? X X 
Al843 -2 6.0 9.0 ? X X 
-3 13929. 14 8 6.0 9.5 X X 
-4 3.0 4.0 ? X X t,.:, 
-5 7.Q 11.0 X X 00 w 
-6 13930. 14 9 8.0 12.0 ? X X 
-7 5.0 8.0 ? X X 
-8 4.0 5.0 ? X X 
-9 3.5 '1.,4.5 ? X X 
-10 4.5 6.0 ? X X 
-11 3.0 5.0 ? X X 
A1843a-1 9.5 13.0 ? X X 
A1843c-l 1.0 ? ? X X 
A1843d-l 6.0 '1.,8.0 ? X X 
A1844b-1 9.0 13.0 ? X X 
-2 '1.,8.5 '1.,12.0 ? X X 
A1845a-1 '1.,10.0 '1.,13.0 ? X X 
-2 7.0 '1.,10.0 ? X X 
-3 3.0 4.0 ? X X 
-4 3.5 5.0 ? X X 
2357 Al844 -l 9.0 . 14.0 ? X X 
-2 9.0 '1.,13.0 ? X X 
TABLE 12--Continued 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w cs 
Number Number Number Plate Figure (mm)· (mm) (0) PV BV CP E I 
2309 Al921 -1 13926. 14 3, 4 9.0 1\,13.0 ? X 
Al923 -14 8.0 11.0 ? X X 
-15 .5.5 ? 64 X X 
-16 ~.5 "'8.0 ? X X 
448 Al931 -1 7.0 1\,10.0 ? X X 
-2 1\,7.0 10.0 ? X X 
Al933 -1 ? ? ? X N 
1508 Al944 -1 1\,7.0 1\,12. 0 ? X X 00 .po. 
-3 1\,6.5 1\,10. O ? X X 
TABLE 13 
MF..ASUR.EMBNTS OF REPRESENTATIVES OF NEOCHONETES PLATYNOTUS 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w cs 
Number Number Number Plate Figure (mm) (mm) (0) PV BV CP E I 
1508 Al945-2 6.0 9.0 X X 
-3 7.0 11.0 X X 
-4 ? '\,12.0 ? X X 
-5 9.0 14.0 ? X X 
Al946-l 7.5 ? ? X X 
-2 ? ? X X 
Al947-1 '\,8. 0. 14.0 "'48 X X 
Al948-l 13933. 14 13 '\,9,0 13.0 67 X X t\J 
-2 7.0 ? ? X X 00 1./1 
-3 6.0 10.0 X X 
Al948-5 .7.0 ? ? X X 
-6 '\,8.0 "'15. 0 ? X X 
.-7 7.0 10.0 X X 
!1949-1 8.0 13.0 X X 
286 
TABLE 14 
VALVES OF REPRESENTATIVES OF DIAPHRAGMUS? NIVOSUS? 
NDGS UND UND Figured 
Well Accession Catalog Specimen 
Number Number Number Plate Figure PV BV I 
4091 Al729a-l 13934. 14 14 X X X 
2667 Al846d-l X X 
Al850b-l X X 
2357 A1894 -3 X X 
-4 13939. 14 20. 21 X X 
-5 13938. 14 18, 19 X X 
-6 X X 
-7 X X 
-8 X X 
-9 X X 
. 2309 Al920 :-12 X X 
-13 X X 
-14 X X 
-15 X X 
-16 X X 
-17 X X 
448 Al931 -3 X X 
-4 X X 
-5 X X 
-6 X X 
-7 X X 
-9 X X 
-10 X X 
-11 13937. 14 17 X X 
-12 X X 
Al932 -1 13940. 14 22 X X 
-2 X X 
-3 X X 
-4 X X 
-5 13935. 14 15 X X 
-6 X X 
1508 Al947 -2 X X 
-3 X X 
-4 X X 
-s X X 
-6 X X 
-7 X X 
-8 X X 
-9 X X 
-10 X X 
287 
TABLE 14--Continued 
NDGS UND UND Figured 
Well Accession ·catalog Specimen 
Number Number Number Plate Figure PV BV E I 
1508 Al948-8 X X 
Al949-2 X X 
-3 X X 
Al9S0-7 X X 
-8 X X 
-9 
TABLE 15 
MEASUREMENTS OF REPRESENTATIVES OF COMPOSITA cf. c. OVATA 
NDGS UND UND Figured 
Well Accession Catalog Specimen L w 
Number Number Number Plate Figure (mm) (mm) 
2667 Al835b-2 10.0 9.0 
Al.839 -3 13946. 15 2 13.0 16.0 
Al.842a-1 13948. 15 8 22.0 28.0 
Al847, -1 .13945. 15 1 18.0 22.0 
2723 A1960 -1 13947. 15 3 10.0 10.0 
• TABLE 16 
MEASUREMENTS OF REPRESENTATIVES OF DONALDINA PYGMAEA? 
NDGS tlND UND Figured 
Well Accession Catalog Specimen L AA 
Number Number Number Plate Figure (mm) (0) E ME NW CL FL 
5334 Al459a-l "'2.5 ? X l: 5 3 
-2 13951. 15 12 5.0 16 X 3 5 0 
-3 13952. 15 13 3.0 ? X 5 4 0 
-4 13953. 15 14 .6.0 19 X 5 6 0 
-5 "'3.5 ? :x: 2 5 2 
-6 s~o 20 .x 5 3 0 
-'7 , 3.0 18. X 3 4 ,Q 
-8 5.0 ? X .3 5 2? 
-9 "'5.0 19 ? "4 ? ? 
-10 ? ? X .3 4 2 
-11 3.0 ? X "'5 5 0 
TABLE 17 
MEASUREMENTS OF REPRESENTATIVES OF POSIDONIELLA VARIABILIS 
NDGS UNt> UND Figured 
Well Accession Catalog Specimen L H HG 
Number Number Number Plate Figure (mm) (mm) (mm) R.V LV 
5334 Al462d-l 13957. 15 21 11.0 13.0 8.0 X 
-2 13958. 15 22 12.0 13.0 9.0 X 
-3 13960. 15 24 23.0 24.0 18.0 X 
5001 A1S70a-l 9.0 8.0 7.0 X 
-2 7.0 6.0 4.0 X 
-3 "'10.0 "'11.0 9.0 X 
-4 4.0 4.0 . 3.5 ·x 
-s 7.0 8.0 5.0 X 
-6 9.0 'v9.0 6.0 x· 
-7 9.0 10.0 6.0 X 
Al570b-l 6.0 8.0 4.0 X 
-2 'v6.0 7.0 'v5. 0 X 
Al570c-l 2.5 3.0 2.0 X 
A1S7ld-l 9.0 .12.0 8.0 X 
f-1 'v30.0 'v38.0 21.0 X 
Al574a-l 4.5 5.0 3.5 X 
b-1 3.0 3.0 3.0 X 
-2 2.5 2.0 .2.0 X 
-3 3.5 4.0 'v3.0 X 
5442 · Al626b-l .20.0 .23.0 15.0 X 
2075 Al875 -1 'v24.0 'v26.0 20.0 X 
-2 'v24.0 26.0 'vl9.0 X 
-3 19.0 20.0 14.0 X 
-4 11.0 12.0 7.0 X 
Al877 -1 13959. 15 23 7.5 8.0 6.5 X 
2723 Al961 -1 'vl7.0 'v25.0 'vl4.0 X 
TABLE 18 
MEASUREMENTS AND FORM RATIOS OF REPRJ1SENTATIVES OF ANTBRACONAIA ADAMS!! 
Figured 
NDGS UND UNC Specimen 
'Well Accession Catalog Text L . H H/L A A/L 
Number Number Number Pl. Fig. Fig. (mm) (mm) (%) (tmn) (%) RV LV 
4907 Al422b-2 19.0 10.6 55.8 1\,6.0 'v31. 6 X 
Al425a-2 33.0 19.0 57.6 7.0 21.2 X 
Al427b-2 10.0 s.o 50.0 2.5 25.0 X 
Al428a-1 17.0 9.0 52.9 3.0 17.6 X 
Al446b-l 13961 16 2 12.0 7.0 58.3 .3.0 25.0 X 
Al449a-2 12.0 7.0 58.3 'v2,5 'v20.8 X N Al449d-l 19.0 11.0 57.9 s.o .26.3 X 
'° 5334 Al477a-1 13.0 8.0 61.5 'v4,0 'v30. 8 .... X 
Al477a-3 11.0 6.0 54.5 'v3,0 'v27.3 X 
Al479d-l 10.0 . 6.0 60.0 2.5 25.0 X 
Al479d-2 13962. Sr 10.0 6.0 60.0 'v3.0 'v30. O X 
Al479d-3 13963. Ss 9.5 6.0 63.2 3.0 31.6 X 
Al480a-l 10.0 s.s ss.o 2.5 25.0 X 
Al480a-2 10.0 5.5 55.0 2.0 20.0 X 
Al50lb-l 13964. Sp 9.0 4.5 50.0 3.0 33.3 X 
Al50lc-1 13965. 16 19 11.0 6.0 54.5 2.0 18.2 X 
AlSOlc-2 13966. 16 11 51 16.0 8.5 53.1 4.0 25.0 X 
Al50lc-3 19.0 9.5 50.0 5.0 26.3 X 
AlSOlc-4 13967. 16 18 Sh 8.5 4.0 47.1 1.5 17.6 X 
Al501d-l 13968. 16 7 19.0 11.0 57.9 4.0 21.1 X 
AlSOld-2 13969. 16 1 12.5 · 6.0 48.0 3.0 24.0 X 
AlSOld-3 13970. 16 3 'v14. 0 7.5 'v53. 6 3.0 21.-4 X 
Al501d-4 13971. 16 6 5j 17.0 s.o 47.1 'v3.5 'v20.6 X 
Al501d-5 13972. 16 13 5k 17.0 8.0 47.1 4.0 .23.5 . X 
AlSOle-1 13973. 16 22 20.5 12.0 58.5 'v5.0 1\,24.4 X 
TABLE 18--Continued 
Figured 
NDGS UND UND Specimen 
Well Accession Catalog Text ·t H H/L A A/L 
Nwnber Number Number Pl. Fig. Fig. (DIil) (mm) (%) . (mm) (%) RV LV 
5334 A1501e-2 13974. 16 9 5m 14.5 · 8.0 55.2 4.0 27.6 X 
A1502a-1 14.0 7.5 53.6 3.5 25.0 X 
A1502e-l 13.0 6. 5 ·., 50.0 2 •. 5 19.2 X 
Al502e-2 14.0 7.0 so.a 2.5 17.9 X 
Al502e-3 14.0 7.5 53.6 3.0 21.4 X 
AlSOSe-1 13975. Sd 10.5 5.0 47.6 1.5 14.3 X 
A1505e-2 10.5 .6.0 .57.1 2.0 19.0 X 
Al505e-3 9.0 "4. 5 1\,50. 0 1.5 16.7 X 
A1518b-1 13.0 9.0 69.2 3.0 23.1 X 
A1518b-2 13976. 16 12 5g 17.0 9.0 52.9 1\,3.5 1\,20.6 X N ID 
A1519c-1 21.0 10.0 47.6 .5.0 23.8 X N 
Al519d-1 17.0 10.0 58.8 1\,4.0 1\,23.5 X 
Al519e-1 15.0 7.0 46.7 3.0 20.0 X 
Al519e-2 20.0 12.0 60.0 5.0 25.0 X 
A1519f-1 18.0 10.5 58.3 "4.0 1\,22.2 X 
4959 A1524a-1 12.0 6.0 50.0 3.0 25.0 X 
A1526c-2 15.0 8.0 53.3 3.5 23.3 X 
5001 Al559g-:-4 10.0 5.0 50.0 3.0 30.0 X 
3896 A1662a-1 13977. 16 16 5£ 8.0 3.5 43.8 1.0 12.5 X 
1484 A1664a-l-1 14.0 7.0 50.0 3.0 21.4 X 
A1664a-2 10.0 6.0 60.0 2.5 25.0 X 
A1664a-3 18.0 10.0 52.6 4.0 22.2 X 
Al664a-4 15.0 9.0 60.0 4.0 26. 7 · X 
Al664a-5 6.5 3.5 53.8 1.5 23.1 X 
Al664c-1 9.5 ·s.o 52.6 2.0 21.-1·. X 
Al664c-2 11.0 5.5 50.0 2.5 22.7 X 
Al664d-l 13978. 16 17 So ·. 8.5 4.0 47.1 2.5 29.4 X 
A1664d-2 13979. 16 14 Sn 7.0 3.5 50.0 2.0 28.6 X 
A1664e-l 13980. 16 15 St 8.0 5.0 62.5 2.0 25.0 X 
TABLE 18--Continued 
Figured 
NDGS UND UND Specimen 
Well Accession Catalog Text L H B/L A· A/L 
Number Number Nmnber Pl. Fig. Fig. (mm) (mm) (%) (mm) (%) RV LV 
1484 A1664e-2 13.5 7.0 51.9 3.5 25.9 X 
Al692f-l 9.5 4.5 47.4 2.0 21.0 X 
A1693a-1 12.0 . 6.0. 50.0 3.0 25.0 X 
A17lla-1 9.0 5.0 55.6 2.0 22.2 X 
A171la-2 13981. Se 12.0 5.5 45.0 1.0 8.3 X 
A1716b-1 9.0 4.0 44.4 1\,2.0 1\,22.2 X 
A1719a-1 9.Q .5.0 55.6 1.5 16.7 X 
A1723a-1 13982. Sj 11.5 1\,5. 0 "'43.5 2.0 17.4 X 
A1723c-1 13.5 6.5 48.2 "'3.5 "'25.4 X N 
A1723d-1 10.5 s.s 52.4 2.0 19.0 X \0 w 
5138 A1757b-1 7.0 3.5 50.0 1\,2.0 "'28.6 X 
4741 A1806b-1 14.0 7.0 50.0 3.0 21.4 X 
2117 A1865 -1 13.0 6.0 46.2 3.0 23.1 X 
A1865 -2 11.5 6.5 56.5 2.5 21. 7 X 
A1865 -3 14.0 8.0 57.1 3.0 21.4 X 
2075 A1872 -4 11.5 5.5 47.8 2.0 17 .4 X 
2357 Al885 -1 6.5 3.5 53.8 1.5 23.1 X 
A1887 -1 13983. 16 5 Sb 17.0 9.5 55.9 3.0 17.6 X 
-2 13984. 16 10 Sc 15.0 8.0 53.3 2.0 .13.3 X 
-3 17.0 9.0 52.9 "'2.5 "'14. 7 X 
Al888 -1 18.0 9.5 52.8 1\,3.0 "'16. 7 X 
A1889 -3 19.0 11.0 57.9 4.0 21.1 X 
A1889 -4 12.5 7.0 56.0 3.5 28.0 X 
2395 A1909 -1 8.5 5.0 58.8 2.0 21.1 X 
A1909 -2 7.0 4.0 57.1 2.0 28.6 X 
A1910 -1 13.0 6.0 46.2 2.5 19.2 X 
A1911 -2 12.0 6.0 50.0 2.0 22.2 ..._ X 
TABLE 18-~continued 
Figured 
NDGS UND UND Specimen 
Well Accession Catalog Text L H H/L A A/L 
Number Number Number Pl. Fig. Fig. <nim> (mm) (%) (mm) (%) RV LV 
-
2309 A1916-2 15.5 8.0 51.6 .3.5 22.6 X 
A1919-1 12.0 6.0 .50.0 'u3.0 '\,25.0 X 
448 A1926-1 12.0 7.0 'u58.3 3.0 '\,25.0 X 
A1929-1 14.0 8.0 57.1 2.0 .14.3 X 
A1929-4 13986. 16 8 14.o· 7.5 53.6 '\.3,0 '\.21.4 X 
2426 A1935-1 13987. 16 21 12.5 6.0 48.0 3.0 24.0 X 
A1935-2 6.0 3.0 50.0 1.5 25.0 X N 
'° A1937-1 13988. 16 20 11.5 6.5 56.5 3.0 26.1 X ~
-2 17 .o 9.5 55.·9 3.0 17.6 X 
1508 A1945-1 13989. Sq 17.5 10.0 57.1 '\,6.0 '\,32. 4 X 
TABLE 19 
MEASUREMENTS AND FORM RATIOS OF REPRESENTATIVES OF ANTHRACONAUTA PHILLIPSII 
Figured 
NDGS UND UNC Specimen 
Well Ac.cession Catalog Text L H H/L A A/L B G 
Number Number Number Pl. Fig. Fig. (mm) (mm) (0) (mm) (%) (0) (0) RV LV 
-
4907 Al422b-1 13990. 6j 17.0 10.0 5B.8 1\,6 ~ .o 1\,35.3 117.0 49.0 X 
A1422b-3 17.0 10.0 58.8 1\,4. O 1\,23.5 119.0 1\,40.0 X 
Al425a-1 13991. 6b 12.5 7.0 .56.0 2.5 20.0 131.0 30.0 X 
Al425a-3 12.5 1\,8.0 1\,64. 0 3.0 24.0 124.0 1\,32. O X 
Al427b-1 13992 17 1 10.0 6.0 60.0 2.5 25.0 144.0 29.0 X 
Al427c-l 13993. 17 3 6c 11.0 6.0 54.6 2.5 22.7 145.0 38.0 X 
A1428a-2 13994. 6d 8.0 4.0 50.0 2.0 25.0 139.0 33.0 X N 
A1445b-1 13995. 17 8 15.0 9.0 60.0 .4.5 30.0 129.0 32.0 \0 X VI 
A1446b-2 13996. 6g 15.0 8.0 53.3 1\,5.0 1\,33.3 127.0 1\,43. 0 X 
A1447b-1 15.0 8.5 56.7 1\,3. 0 1\,20.0 129.0 34.0 ·x 
5334 A148a-1 9.0 5.5 61.1 2.0 .22.2 127.0 44.0 X 
A1478b-1 13997. 6e ·12.0 6.0 50.0 1\,3.5 1\,29.2 142.0 55.0 X 
4959 A1524a-2 13998. 6f 11.0 6.0 54.6 3.0 27.3 125.0 41.0 X 
5001 A1559g-1 4.5 3.0 60.0 1.5 33.3 129.0 38.0 X 
A1559g-2 13999. 60 9.5 6.0 63.2 2.5 26.3 134.0 37.0 X 
A1559g-3 10.0 6.0 60.0 3.0 30.0 141.0 30.0 X 
A1583b-1 15.5 9 •. 0 58.1 2.5 · 16.1 136.0 36.0 X 
A1583b-1 14.0 8.0 57.1 2.5 17.9 119.0 34.0 X 
-2 14000. 6p 11.0 7.0 63.6 2.0 18.2 133.0 38.0 X 
Al.585a-1 13~5 8.0 59.3 2.5 18;5 121;6 36.0 ,r: 
4091 A1689c-1 14001. 17 4 12.0 7.0 58.3 1.5 12.5 140.0 49.0 X 
A1689c-2 14002. 17 6 6m 12.5 7.5 60.0 2.0 16.0 .122.0 36.0 X 
A1689c-3 14003. 17 s 61 12.0 .7. 0 58.3 3.0 25.0 1\,119.0 1\,43.0 X 
Al689c-4 11.0 7.0 1\,63.6 2.0 1\,18.2 122.0 41.0 X 
TABLE 19--Continued 
Figured 
NDGS UND UND Specimen 
Well Accession Catalog Text L B H/L A A/L B G 
Number Number Number Pl. Fig. Fig. (mm) (mm) (%) (mm) (%) (0) (0) RV LV 
4091 Al692e-1 14004. 6h 7.0 4.0 57.1 2.0 28.6 132.0 39.0 X 
Al693a-2 11.0 6.Q .54.5 1.5 13.6 .124.0 38.0 X 
Al706a-1 10.0 1\,6. 0 1\,60.0 2.0 20.0 '\,116. 0 "137. 0 X 
Al706a-2 14005. 6a 14.0 7.5 53.6 2.0 14.3 145.0 27.0 X 
Al722c-1 9.0 5.0 55.6 2.0 22.2 125.0 30.0 X 
5138 Al.768 -1 7.0 4.0 57.1 1.5 21.4 124.0 38.0 ·x 
2117 Al867 -1 14006. 6k. 10.0 6.0 60.0 2.0 20.0 124.0 40.0 X 
2075 Al872 -1 14007. 6n 13.0 s.o 61.5 3.0 23.1 136.0 '36.0 X N 
Al872 -2 10."5 6.0 57.1 2.0 19.1 126.0 33.0 X ID 0\ Al872 -3 8.0 . 5.0 62.5 1.0 12.5 134.0 43.0 X 
2458 Al898 -1 · 12.0 7.0 58.3 3.0 25.0 126.0 38.0 X 
2309 Al916 -1 14008. 17 7 61 14.0 8.5 60.7 .4.5 .32.1 131.0 41.0 X 
1678 Al939 -1 14009. 17 2 9.0 5 .. 5 61.1 1\,1. 5 '\,16.7 138.0 39.0 X 
1508 A1942 -1 14010. 6q 7 .o 4.5 64.3 1.0 14.3 136.0 41.0 X 
TABLE 20 
MEASUREMENTS AND FOBM RATIOS OP REPRESENTATIVES OP CUR.VIRIMULA BELGICA 
Pigured 
NDGS UND UND Specimen 
Well Accession Catalog Text L H H/L A A/L B G 
Number Number Number Pl. Fig. Pig. (mm) (mm) (%) (mm) (%) (0) (0) RV LV 
4907 A1444b-1 14011. 17 20 12.5 8.0 64.0 .3.0 .24.0 116.0 39.0 X 
A1444b-2 14012. 17 14 7m 12.0 8.5 70.8 '1,3.0 .,,25. 0 126.0 42.0 X 
A1444c-1 10.0 6.0 ao.o "v3.0 '1,)0.0 '1,134.0 '1,37.0 X 
A1444c-2 12.0 7.0 58.3 '1,3.0 '1,25. O 133.0 40.0 X 
A144.4c-3 14013. 7g 12.0 7.0 58.3 .3.0 25.0 .127.0 .36.0 X 
A1444c-4 11.5 8.0 69.6 ~.o '1,34.8 '1,128.0 '1,)9.0 X 
A1448b-1 14014. 7j 11.0 1.0 63.6 2.0 18.2 135.0 tv38. 0 X N 
"° A1449a-1 14015. 7b 13.5 8.0 59.3 .2.5 .18.5 142.0 34.0 X .....a 
A1449b-l 14016. 17 12 7i 13.0 7.0 53.8 l'\,4.0 tv30.8 143.0 41.0 X 
A1449c-l 14017. 17 21 7f 15.0 9.5 63.3 3.5 23.3 125.0 41.0 X 
Al449c-2 15.0 9.5 63.3 5.0 33.3 125.0 45.0 X 
Al449c-3 14018. 17 22 7d 18.0 10.0 55.6 4.0 22.2 124.0 30.0 X 
A1449c-4 14019. 17 18 7o 12.0 7.5 62.5 4.0 33.3 112.0 40.0 X 
5334 A1476b-1 14020. 7c 7.5 5.0 66.7 1.5 20.0 126.0 45.0 · X 
A1477a-2 14021. 7s 13.0 10.0 76.9 4.0 30.8 127.0 52.0 X 
4959 A1524b-l 14022. 17 13 12.0 · 8.0 66.7 2.5 20.8 130.0 47.0 X 
A1526c-l 6.0 4.0 66.7 1.5 25.0 117.0 51.0 X 
A1526c-3 17 9 7j 6.0 4.0 66.7 1.5 25.0 120.0 57.0 X 
Al526e-1 14024. 17 11 7a 12.0 8.0 66.7 2.0 16.7 123.0 .42.0 X 
Al526h-l 14024. 17 15 7k 14.5 8.5 58.6 4.0 27.6 129.0 l'\,46.0 X 
3896 A1663a-1 14026. 17 10 7e 11.5 8.0 69.6 .2. 5 .21.7 128.0 41.0 X 
4091 A1692b-1 14027. 7r 8.5 6.0 70.6 '1,3.0 '1,35.3 126.0 45.0 X 
A1692c-l 9.0 6.S 72.2 3.0 l'\,33.3 .130.0 42.0 X 
Al692e-2 14028. 7n 12.0 8.0 66.7 '1,3.5 l'\,29.2 '1,134.0 38.0 X 
4741 A1798a-1 14029. 7q 12.0 8.0 66.7 4.0 33.3 125.0 43.0 X 
A1798f-l 14030. 17 19 12.0 8.0 '66. 7 2.5 20.8 119.0 42.0 . X 
TABLE 20--Continued 
Figured 
NDGS UND UND Specimen 
Well Accession Catalog Text L H H/L A A/L B G 
Number Number Number Pl. Fig. Fig. (mm) (mm) (%) (mm) (%) (Q) (Q) RV LV 
4741 Al799b-l 14031. 71 11.5 7 .o 60.9 3.5 30.4 . 131.0 37.0 X X 
Al807b-l 14032. 7h 6.0 3.0 50.0 1.5 25.0 112.0 34.0 X 
2395 Al911 -1 9.0 6.0 66.7 1.5 16.7 109.0 45.0 X 
Al913 -1 14033. 17 17 10.5 7.0 66.7 2.5 23.8 1\,117 .o 1\,50.0 X 
Al913 -2 8.0 s.o 62.5 2.0 25.0 126.0 45.0 X 
2309 Al916 -3 12.0 8.0 66.7 2.0 16.7 A-130.0 1\,37.0 X 
Al918 -1 14034. 17 16 9.0 6.0 66.7 2.0 22.2 131.0 40.0 X N 
448 Al927 -1 14035. 7p 10.0 7 .o .70.0 3.0 .30.0 127.0 43.0 X \C 00 
Al928 -1 1\,9.0 5.5 1\,61.1 2.0 1\,22.2 114.0 43.0 X 
Al929 -2 15.0 9.0 60.0 3.0 20.0 133.0 47.0 X 
Al929 -3 11.0 6.5 59.1 2.5 22.7 131.0 34.0 X 
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TABLE 21 
MEASUREMENTS AND FORM RATIOS OF REPRESENTATIVES OF LEPTODESMA SOCIALE? 
NDGS UND UNI) Figured 
Well Accession Catalog Specimen L H H/L 
Number Number Number Plate Figure (mm) (mm) (%) RV LV 
5334 A1469b-1 12.0 9.0 75.0 X 
-2 13.0 8.0 61.S X 
-3 inc. inc. 
A1470b-1 inc. inc. 
-2 inc. inc. X 
-3 8.0 5.0 62.5 X 
-4 inc. inc. X 
-s 1\,8.0 5.0 "'62.S X 
-6 inc. inc. X 
-7 14036. 15 19 7.5 4.5 52.9 X 
-8 inc. inc. X 
.J 
-9 inc. inc·. X 
-10 inc. inc. X 
-11 inc. inc. X 
-12 . 7. 5 1\,3.5 "'46.7 X 
-13 . inc. inc • lC 
-14 1\,10 •. 0 5.0 1\,50.0 X 
-15 8.0 4.5 56.2 X 
-16 inc. inc. 
-17 inc. inc. X 
-18 inc. inc. 
-19 14037. 15 20 inc. inc. X 
-20 12.0 .6.0 .50.0 X 
2075 1877 -21 5.5 1\,2.5 "'45.4 X 
TABLE 22 
MEASUREMENTS AND FORM RATIOS OF REPRESENTATIVES OF AVICULOPECTEN EAGLENSIS 
NDGS UND UND ll'igured 
Well Accession Catalog Specimen L H HG u 
Number Number Number Plate Figure (nun) (mm) H/L (mm)- ltG/L c·> RV LV BC AC PC w cu 
5334 A1452c-1 14038. 18 1, 8 11.0 11.0 1.0 'v9.5 'v.86 73.0 X 25 ? 5 X 
-2 14039. 18 2, 9 15.0 13.5 .9 11.0 .73 74.0 X 30 4 4 X 
-3 14044. 18 7 4.5 5.0 1.1 s.o 1.1 77~0 X 16 5 2 X 
-4 14040. 18 3 2.5 2.5 1.0 3.0 • 83 66.0 X 13 4 4 X 
-5 14042. 18 5 3.0 3.5 1.2 3.5· l.2 74.0 X 12 4 4 X 
-6 14041. 18 4 3.0 3.0 1.0 3.0 1.0 72.0 X 12 5 2 X 
-7 14043. 18 6 3.0 3.5 1.2 4.0 1.3 68.0 X 13 4 3 X w 
-8 5.0 .4.0 .8 6.0 1.2 85.0 ? 4 ? 0 X X 0 
5442 Al628a-1 ? 'v4.0 4.5 73.0 X 'vll 5 6 X 
-2 8:o+ 9.0 1.1 8.o+'\1..0 71.0 X 26 4 6 X 
A1647b-l 9.0 9.0 1.1 8.0 .89 78.0 X 15 5 ? X 
TABLE 23 
MF.A.SUREMENTS AND FORM RATIOS OF REPRESENTATIVES OF.AVICULOPECTEN PHOSPHATICUS 
NDGS UND UND Figured .. 
Well Accession Catalog Specimen L H HG u 
Number Number Number Plate Figure (mm) (mm) H/L (mm) HG/L co) RV LV BC AC PC vu cu 
5334 A1467b-1 14.0 13.0 .• 93 '\,9.5 '1,,. 68 68.0 X 22 ? ? X 
A1470b-22 '\,9.0 9.0 '\,1.0 7.0 "'· 78 "'60.0 X 21 6+ ? X 
-23 5.0 5.0 1.0 5.0 1.0 76.0 X 14 4+ 5 X 
-24 7.0 7.0 1.0 6.5 .93 69.0 X 24 5 4 X 
A1470c-1 10.0 11.0 .1.1 7.0 .70 74.0 X 23 6 6 X 
5001 A1573b-1 '1,,13.0 14.0 '\il.l 11.0 "'· 85 · 72. 5 X 34 9 8 X 
-2 '\,10.0 11. 0 '\,1.1 9.0 '\,.90 75.0 X 20 4 4 X 
-3 12. 0 . 12 • 0 .1. 0 10.0 .• 83 79.0 X 25 7 9 X w 
-4 '\,16.0 '\,16.0 '\,1.0 13.0 "'-81 84.o 33 9 9 0 X X .... 
-5 14049. 18 12 12.0 11.0 .92 12.0 1.0 · 82.0 X 25 8 5 X 
-6 14051. 18 14 12.0 12.5 1.0 12.0 1.0 81.0 X 27 4 10 X 
-7 4.0 4.0 1.0 4.0 1.0 '\,70. 0 X 20 5 9 X 
-8 14047. 18 10 11.0 11.0 1.0 10.0 .91 68.0 X 27 3 5 X 
-9 9.0 "'8.0 .89 9;o+I\J..O ? X ? 4 ? X 
-10 14050. 18 13 10.0 10.0 1.0 12.5 1.25 88.0 X 6+ 4 O? X 
-11 .14.0 ? ? 89.0 X 23 ? ? X 
Al573d-1 14048. 18 11 '\,15.0 14.0 '\,.93 12.0 "'·80 90.0 X 38 10 10 X 
-1 14048. 18 11 .10.0 9.0 .• 90 10.0 1.0 ? X 21+ 4 ? X 
-2 '\,14. 0 '\ill. 0 "'· 7 8 10.0 "'· 71 . 87. 0 X 30 7 5 X 
-3 5.0 5.0 1.0 4.0 • 80 '\,81. 0 X 16 5 5 X 
-4 6.0 6.0 .. 1.0 6.0 1.0 87.0 X 21 8 7 X 
A1573e-1 '\,15.0 '\,16.0 "'1.1 13.0 '\,.87 '\,86.0 X .26+ 6+ 6+ X 
5442 A1627a-l .10.0 _'\,8.5 ·"'·85 ·? ? X "'21 6 ? x 
2117 A1859 -1 '\,13.0 '\,14.0 '\,1.1 10.0 
"'· 77 88.0 X 29 5 4 X 
..;.2 5.0 5.0 1.0 6.0 1.2 84.0 X 12+ 2 ? X 
TABLE 23--Continued 
NDGS UND UND Figured 
Well Accession Catalog Specimen L H HG 
Number Number Number Plate Figure (nnn) (mm) H/L (mm) 
2117 Al859-3 ? ? 8.0 
2075 Al877-3 9.0 9.0 1.0 7.0 
-4 12.0 12.0 l.O ? 
u 
HG/L (0) RV LV BC 
81.0 X 17 
• 78 · 81. 0 X 24 
82.0 X 32 
AC PC 
7 3 
6 5 
? ? 
UV CU 
X 
X 
X 
w 
0 
N 
TABLE 24 
MEASUREMENTS AND FOBM ltA.TIOS OF REPRESENTATIVES OF LIMIPECTEN OTTERENSIS 
NDGS UND UND Figured 
Well Accesaion Catalog Specimen L H ltG u 
Number Number Number Plate Figure (mm) (mm) R/L (mm) RG/L co) RV LV BC AC PC vu cu 
2667 Al830a-12 ? 18.0 ? 88.0 x '\,so ? 19 X 
A1830c-4 ? 18.0 15.o+ 89.0 x? '\,so 6+ 20 X 
-20 .14.0 15.0 .1.1 13.0 .93 76.0 X 50 .6 15 X 
A1831-1214054. 18 19 ~13.0 '\,16.0 ~1.2 9.0 .69 77.0 X '\,38 '\,8 1\,7 X 
A1831a-12 1\,13.0 13. 0 '\,1.0 ? 83.0 X '\,38 ? ? X 
Al838d-12 .13.0 15.0 .1.1 11.0 .85 81.0 X '\,32 '\,8 '\,12 X 
-13 14052. 18 17 '\,22.0 23.0 '\,1.0 .17.0 • 77 85.0 X 84 9 '\,8 X 
-14 .15.0 17.0 1.1 '\,15.0 '\,1. 0 81.0 X '\,46 '\,10 ? X u) 
-15 140S3. 18 18 '\,28.0 '\,28.0 '\,l.O ? 76.0 X ? 10 ? X 0 u> 
A1838e-12 25.0 .24.0 .96 20.0 .80 85.0 X '\,57 6 11 X 
-13 ? '\,25.0 23.0 82.0 X ? '\,11 15 X 
-14 ? ? 26,.0 75.0 X · ? '\, 9 '\,13 X 
A1841 -1 . 25. 0 l\;25. O '\,1. 0 ? ~80.0 X '\,23+ ? ? X 
2723 A1962-l '\,20.0 21. 0 1\,1 .• 1 ? '\,87.0 x? 58+ s ? X 
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TABLE 25 
MEASUREMENTS OF REPRESENTATIVES OF WILICINGIA WALKER.I? 
NDGS TJND UND Figured 
Well Accession Catalog Specimen L H 
Number Number Number Plate Figure (mm) (mm) RV LV 
5001 Al57lb-l inc. inc.· 
A157le-l 35.0 19.0 X 
-2 14058. 19 25 28.0 15.0 X 
-3 14057. 19 23 27.0 16.0 X 
-4 14056. 19 22 24.0 15.0 X 
-5, 21~0 13.0 X 
-6 25.0 13.0 X 
-7 inc. inc. 
-8 inc. inc. 
-9 inc. inc. 
-10 inc. inc. 
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TABLE 26 
MEASUREMENTS OF REPRESENTATIVES OF SPillORBIS cf. !• MOREY! 
NDGS mm mm Figured 
Well Accession Catalog ,Specimen 
Number Number Number Plate Figure (mm) AT UA 
4907 A1420b-1 2.0 X 
-2 1.5 X 
A1422b-3 1.0 X 4959 A1523a-1 1.5 X 
b-1 2.0 X 
A1526d-1 0.5 X 
-2 1.0 X 
-3 1.0 X 
-4 1.0 X 
-5 0.5 X 
-6 LO X 
-7 1.0 X 
-8 1.0 X 
-9 .1.0 ·x 
A1530a-l "-3. 0 X 
A153lc-1 2.0 X 
A1532b-l 1.0 X 
-2 1.0 X 
-3 
.1.0 X 
-4 "-l. 5 X 
A1539a-l 1.0 X 
-2 "-2.0 X 
-3 1\,2.0 x 
-4 
.2.0 X 
-5 "-l. 5 X 
-6 "-2.0 X 
Al54ld-l 
.2.0 X 
A1542a-l "-2.5 X 
b-1 2.0 X 
-2 
.1.5 X 
-3 "-2. 0 X 
c-1 14089. 19 17 2.0 X 
-2 
.2.5 X 
-3 "-l. 5 X 
A1545b-l 1.5 X 
A1547b-l 14088. 19 16 1.0 X 
-2 1.0 X 
-3 1.5 X 
-4 1.0 X 
-s .1.0 X 5001 A156la-l "-2. 0 X 
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TABLE 26--Continued 
NDGS UND UND Figured 
Well Accession Catalos Specimen CD I 
Number Number Number Plate Figure (11111) AT UA 
5001 Al583b-2 '1.,1.0 X 
Al583b-3 '1.,1. 0 X 
-4 '1.,1. 0 X 
-5 1.5 X 
Al587a-1 2.0 X 
1484 Al667f-1 ? X 
4091 Al680a-:.i 2.0 X 
-2 .2.0 X 
-3 1\.,2.0 X 
b-1 2.0 X 
-2 ? X 
Al703a-5 1.0 X 
-6 2.0 X 
-7 1.5 X 
-8 ? X 
-9 2.0 X 
5138 Al7Slb-1 .1.0 X 
A1781b-1 '1.,1. 5 X 
1508 A1943 -1 2.0 X 
-2 1.5 X 
-3 2.0 X 
-4 1.5 X 
-5 ? x 
TABLE 27 
MEASUREMENTS AND FORM RAIOS OF REPRESENTATIVES OF CYZICUS {gOltST~~) HARVEY! 
NDGS UNl> . . UND Figured 
Well Accession Catalog Specimen • L H H/L A A/L Number Catalog Number Plate Figure (mm) {mm) (%) (mm) {%) GL CP RV LV 
4907 A1408c-1 4.0 3.0 .75 1.5 .• 38 X 
-2 3.0 2.5 .83 "'·5 "'· 17 X 
-3 3.5 3.0 .86 ? X 
-4 3.5 3.0 .86 ? X 
-5 3.5 2.5 • 71 1.5 .43 X 
-6 4.0 3.0 .75 1.5 .38 X 
-7 4.0 3.0 .75 . ? X 
d-1 2.5 2.0 .80 '\,1.0 .40 '\,11 X w 
-2 2.5 1.5 .60 .5 .20 X 0 ...... 
-3 3.0 2.0 .67 ? X 
-4 3.0 2.0 .67 .? .X 
-5 2.5 2.0 .so· 
"'· 5 '\,.20 '\,10 X 
-6 3.0 2.0 .67 ? X 
A1409 -1 3.5 3.0 .86 1.0 .28 '\,20 X 
A1412a-1 4.0 3.0. .75 1.0 .25 '\,19 .x 
-2 3.5 3.0 .86 1.0 .28 '\,15 X· 
-3 3.5 2.5 .71 ? X 
A1430c-1 3.5 3.0 .86 ? X 
A1431b-2 4.0 3.0 .75 1.0 .25 X 
A1432a-1 .4.0 .3.0 .• 75 ? X 
b-i '\,4.0 "13.0 "'· 75 ? X 
A1433b-l 3.5 2.5 • 71 .5 .14 X 
-2 4.0 3.0 .75 ? X 
-3 4.0 3.0 .75 1.0 .25 X 
-4 2.5 2.0 .80 ? X 
-5 4.0 3.0 .75 ? X 
" 
TABLE 27--Continued 
NDGS UND UND Figured 
Well Accession Catalog Speclm.eu L H R/L A A/L 
Number Number Number Plate l!'igure (mm) (nun) (%) (mm) (%) GL CP RV LV 
4907 Al433b-6 4.5 3.0 .67 1.5 .33 X 
-7 4.0 3.0 .75 ? X 
-8 3.5 3.0 .86 1.0 .28 X 
Al436b-l 2.5 2.0 .80 .5 .20 X 
-2 3.0 2.5 .83 'vl.0 X 
-3 2.0 1.5 .75 ? ? 
c-1 3.0 2.0 .67 .1.0 .33 X 
-2 3.0 2.0 .67 '\.l. 0 .33 X 
-3 2.0 1.5 .75 ? ? 
-4 3.0 2.0· .67 1.0 .33 X w 0 
Al438a-1 3.0 2.5 .83 1.0 .33 X OI) 
-2 3.0 i.o .67 ? ? 
-3 2.5 1.5. .60 .5 .20 X 
-4 2.5 1.5 .60 ? X 
-5 2.0 1.5 .75 ? X 
-6 2.5 2.0 .80 1.0 .40 'vl0 X 
b-1 3.0 2.0 .• 67 .? X 
-2 2.0 1.5 .75 
. "'· 5 "'-25 X 
-3 3.0 2.0 .67 '\.l. 0 "'-33 '\.14 X 
-4 2.0 1.0 .50 ? X 
c-1 2.0 1.5 .75 'vl. 0 'v.50 'I, 8 X 
-2 3.0 2.0 .67 ? X 
-3 2.0 1.5 .75 . ? X 
5334 Al456a-l 3.0 2.0 .67 'vl. 0 "'-33 X 
-2 3.0 2.0 .'7 ·1 X 
-3 3.0 2.0 .67 1.0 .33 X 
-4 2.5 2.0 .80 ? X 
b-1 2.5 2.0 .80 .5 .20 9 X 
NDGS UND UND 
Well Accession Catalog 
Number Number · Number 
5334 A1456b-2 
-3 
-4 
A1475b-1 
A1482b-1 
-2 
-3 
A1484b-1 
-2 
... 3 
-4 
-5 
-6 
Al486a-1 
b-1 
A1487a-1 
-2 
A1489b-1 
A1508a-1 
-2 
-3 
-4 
-5 
-6 
-7 
l>-1 
d-1 
e-1 
TABLE 27~-Continued 
J!igured 
Specimen 
Plate Figure 
L 
(mm) 
2.5 
2.5 
2.0 
1.5 
3.0 
2.0 
2.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.5 
3.0 
2.0 
3.5 
4.0 
3.0 
4.0 
3.0 
3.5 
3.5 
3.5 
3.0 
3.0 
3.5 
~3.S 
'v4.0 
H 
(m) 
2.0 
2.0 
1.5 
1.0 
2.0 
1.0 
1.5 
2.0 
. 2.0 
2.0 
2.5 
2.0 
2.0 
2.0 
1.0 
2.5 
. 3.0 
2.5 
2.5 
2.5 
2.5· 
2.5 
2.5 
2.5 
2.0 
2.5 
3.0 
'v3.0 . 
H/L A 
(%). (m) 
.so 
.80 
.75 
.67 
.67 
.so 
.75 
.67 
.67 
• 67 
.83 
.67 
.80 
.67 
.so 
.71 
.75 
.83 
.62 
.83 
• 71 
• 71 
• 71 
.83 
.67 
• 71 
'v.86 
• 75 
'vl.0 
? 
? 
? 
1.0 
? 
.5 
'vl. 0 
1\,1. 0 
I\,. 5 
? 
.1.0 
1\,1.0 
'vl. 0 
.5 
? 
? 
? 
1.0 
1.0 
1.0 
1.0 
? 
1.0 
1.0 
? 
? 
? 
A/L 
(%) 
'v.40 
.33 
.25 
'v.33 
'v.33 
'v.17 
.• 33 
1\,.40 
1\,.33 
.25 
.25 
.33 
.28 
.28 
.33 
.33 
GL 
10 
10 
5 
10 
12 
17 
CP 
X 
X 
X 
RV 
X 
X 
X 
X 
' ? 
X 
X 
X 
X 
? 
X 
X 
LV 
X 
X 
X 
X 
? 
X 
X 
X 
X 
X 
X 
X 
X 
w 
0 
\Q 
TABLE 27--Continued 
NDGS UND UND Figured 
Well Accession catalog Specimen L H H/L A A/L 
Number Number Number Plate Figure (mm} Cmm} (%} (DID} (%} GL CP RV LV 
5334 Al508e-2 3.0 2.0 .67 ? X 
A15lla-l 3.5 2.5 • 71 1.0 .28 X 
-2 3.5 2.5 • 71 ? X 
b-2 14070. 19 7 3.5 2.0 .57 .1.0 .• 28 '\,13 
c-1 3.0 2.0 .67 "'1.0 'v.28 X 
-2 2.5 2.0 .80 1.0 .40 X 
-3 4.0 2.5 .62 ? X 
-4 3.0 2.5 .83 .? ? 
-5 3.0 2.0 .67 'vl. 0 .28 X 
-6 19 4 4.0 3.0 .is 'vl.5 .38 '\,26 X <.,.) 
d-1 3.0 2.0 • 67 1.0 .28 X ~ 0 4959 Al52la-l 2.0 1.5 .75 ? X 
-2 2.5 2.0 .80 "'1.0 .40 X 
b-1 14071. 19 8 3.0 2.0 .67 1.0 .28 'vl5 X 
-2 3.0 2 • 5 II .83 ? X 
-3 2.5 2.0 .80 ? ? 
C"'."l 3.0 2.5 .83 'vl.5 X 
Al547c-4 · 3.0 2.0 .67 ? ? 
5001 Al558a-1 4.0 3.0 .75 1.0 .25 X 
Al567c-2 3.0 2.0 .67 1.0 .28 X 
-3 2.0 1.5 • 75 ? X 
-4 14066. 19 3 3.0 2.5 .83 'vl. 0 
"'· 28 X A1568b-l 2.5 2.0 .80 'vl. 0 "'· 40 X 
Al569b-2 3.0 2.5 .83 ? X 
-3 3.0 . . 2.0 .• 67 ? X 
c-1 3.5 'v2.5 
"'· 71 ? X 
-2 3.0 2;0 .67 'vl.0 'v;28 'vll 
-3 3;(} 2~0 .67 ? 'v17 
TABLE 27--Continued 
NDGS UND UND Fiaured 
Well Accession Catalog Specimen L R H/L A A/L 
Number Number Nwnber Plate .Figure (mm.) (mm) (%) (mm) (%) GL CP . RV LV 
5001 A1569d-l 3.0 2.0 .67 ? X 
A1S78b-1 2.5 2.0 .80 ? X 
A1579b-l 4.0 3.0 .75 'vl. 5 . "'· 38 X 
Al580a-l 3.0 2.0 .67 .1.0 .• 33 X 
-2 2.5 2.0 .80 'vl. 0 'v.40 X 
-3 2.5 2.0 .80 .5 .20 X 
c-1 2.0 1.5 .75 ? X 
-2 2.0 1.0 .so 1.0 .so 'vl0 X 
-3 3.0 2.0 .67 ? ? 
-4 2.0 1.5 · • 75 'vl. (j 'v.50 X 
d-1 2.0 1.5 .75 ? X c..., 
.... 
~2 3.0 2.0 • 67 1.0 .33 X .... 
Al581a-1 3.5 2.5 • 71 'vl. 0 'v.28 17 X 
b-1 14069. 19 6 3.5 2~5 • 71 1.0 .28 X 
-2 2.5 2.0 .so ? X 
-3 2.0 1.5 .75 .? X 
-4 2.0 1.5 .75 "'·5 'v.25 X 
. -s 3.5 ~.5 .71 'vl.5 'v.43 X 
-6 2.5 2.0 .80 '\,1. 0 'v,40 X 
5442 A1623a-1 3.0 2.0 .67 ? ? 
-2 3.0 2.0 .67 ? ? 
-3 3.0 2.0 · .61 ? ? 
c-1 2.5 2.0 .80 'vl. 0 'v.40 X 
Al639b-l 4.5 3.5 .78 1.5 .33 'v23 X 
-2 14065. 19 2 5.0 4.0 .80 1.5 .38 'v21 X 
-3 4.0 3.0 .7S 1.0 .25 X 
-4 4.0 3.0 .75 1.0 .25 X 
-5 5.0 3.0 .60 1.5 .30 X 
-6 4.0 3.0 .75 1.0 .25 X 
TABLE 2-1-~continued 
NDGS UND UND Figured 
Well Accession Catalog Specimen L H Pi/L A A/L 
Number Number Number Plate Figure (mm) (mm) (%) (mm) (%) GL CP RV LV 
5442 Al639b-7 4.5 4.0 .89 1.5 .33 X 
1484 Al665d-4 2.0 1.5 .75 ? X 
-5 2.5 2.0 .80 . ? X 
Al667b-l 2.5 2.0 .80 1\,1. 0 "'· 40 1\,8 X 
e-1 4.0 3.0 .75 1.5 .38 X 
4091 Al684a-1 2.5 2.0 .80 ? X 
-2 2.5 2.0 .ao 1.0 .40 X 
-3 3.5 2.5 • 71 ? ? 
Al686b-l 2.5 2.0 .so 1.0 .40 14 X 
-2 2.0 1.5 .75 ? ? w ~ 
-3 2.5 2.0 .80 ? X N 
c-1 2.5 2.0 .80 ? X 
-2 2.5 2.0 .80 ? X 
-3 1.5 1.0 • 67 ? X 
Al687a-l 3.0 2.0 .67 ? X 
-2 3.0 2.5 .83 ? "'10 X 
b-1 2.5 2.0 .80 ? X 
-2 2.0 1.5 .75 ? X 
A.1688 -1 3.0 2.0 .67 1\,1.0 1\,.28 X 
-2 2.0 1.5 .75 .5 .25 X 
-3 2.0 1.5 .75 . ? X 
-4 3.0 2.0 .67 1\,1.0 1\,.28 1\,8 X 
-5 2.0 1.5 .75 .5 .•. 25 X 
Al689b-l 2;5 2:0 ;ao 1\,1: 0 'v.40 'vll X 
c-5 2.0 1.5 • 75 .5: . •• 25 · X 
e-1 2.S 2.0 • 8') .1.0 .• 40 X 
Al690b-l 2.0 1.0 .50 1\,1. 0 
"'· 50 'v13 X 
TABLE 27--Continued 
NDGS UND lJND Figure4 
Well Accession Catalog Specimen L H 11/L A A./L 
Number Number Number Plate Figure (a) (mm) (%) (mm) (%) GL CP RV LV 
4091 Al69lc-1 1.5 1.0 .67 'v.5 'v.33 X 
Al696a-l 2.5 2.0 .80 ? X 
-2 2.0 1.5 .75 ? ? 
-3 2.0 1.5 .75 "'1.0 "'-50 X 
-4 2.5 2.0 .80 ? X 
b-1 3.0 2.5 .83 "'l. 0 "'-33 ? 
Al702a-l 3.0 2.0 .67 ? X 
-2 3.0 2.0 .67 1.0 .33 X 
-3 2.0 1.5' .75 .5 .25 X 
b-1 3.0 2.0 .67 1.0 .33 X c.., 
-2 3.0 2.0 • 67 ? ? .... c.., 
Al703a-l 3.0 2.0 .67 1.0 .33 X 
-2 3.0 2.0 .67 ? X 
-3 3.0 2.0 .67 'vl.O "'-33 X 
-4 3.0 2.0 .67 ? X 
Al704a-l 3.0 2.5 •. 83 .1.0 .33 X 
-2 3.0 2.0 .67 "'l. 5 "'-50 X 
-3 3.5 2.5 .71 .1.5 .• 43 X 
b-1 3.5 2.5 .71 'vl.O "',28 X 
-2 2.5 2.0 .80 
"'· 5 "',20 X 
-3 3.5 2.0 .57 ? X 
-4 2.5 2.0 .BO ''v. 5 "-.20 X 
Al705b-l 3.0 2.5 .83. 'vl.0 "'·33 X 
-2 3.0 2.0 .67 1.0 · .33 X 
-3 2.5 2.0 .80 1.0 .40 X 
-4 3.0 2.0 .67 ? - ? 
-5 3.5 2.5 .71 1.0 .28 X 
~ 
TABLE 27--Continued 
NDGS UND Figured 
Well Accession Catalog Specimen L H H/L A A/t 
Number Number Number Plate Figure (mm.) (mm) (%) (DIJll) (%) GL CP RV LV 
4091 Al717d-l 4.0 3.0 .75 .1.0 .• 25 'vll X 
-2 4.0 3.0 .75 ivl.5 iv.38 X 
-3 4.0 3.0 .75 .1.5 .38 iv8 X 
Al718b-2 4.f.) 3.0 .75 ivl.O iv.25 X 
.;..3 4.0 3.0 .75 ? ? 
d-1 4.0 3.0 .75 'vl.0 "-'.25 "-'17 X 
-2 14068. 19 5 4.0 3.0 .• 75 "-'l.O "-'.25 iv21 X 
-3 3.0 iv2 •. 5 iv.83 'vl.0 iv.33 X 
-4 3.5 2.5 • 71 .1.0 .28 X 
-5 14064. 19 1 4.0 3.0 .75 ivl.5 iv.38 ivl2 X uJ 
A172lc-l 2.5 1.5 .60 .5 .• 20 X ... ~ 
Al722a-l 2.5 2.0 •. 80 'l 'l 
-2 3.0 2.0 • 67 'l X 
-3 4.0 3.0 • .15 "-l.5 "-'.38 11 X 
-4 3.0 2. () .67 .iv.5 iv.17 X 
Al725b-1 4.0 2.5 .62 ivl.O "-'.25 ivl3 X 
-2 2.5 2.0 .80 
'"'· 5 iv.20 X 
-3 3.0 2.0 .67 ivl.O iv.33 X 
Al726b-l .4.0 3.0 .75 ? X 
-2 "'4.5 .3.5 .78 .1.5 .• 43 iv21 X 
-3 3.0 iv2.0 .67 ivl.O . "-'.33 X 
-4 3.0 2.0 .67 .1.0 iv.33 X 
-s 4.0 2.5 .62 ivl.O "'· 25 X 
-6 3.5 3.0 .86 1.0 .28 iv16 X 
-7 5.5 4.0 .73 1.5 .27 X 
Al727b-3 2.5 2.0 .80 iv.5 iv.20 X 
-4 3.0 2.5 .83 ? X 
TABLE 27--Continued 
NDGS UND UND Figured -~ 
Well Accession Catalog Specimen L R R/L A A/L Number Number Number Plate Figure (nm) Cm) (%) (mm) (%) GL CP RV LV 
4024 A1743a-l 
.2.0 1.5 .• 75 1\,1.0 'v.50 X 4741 A1796c-l· 1\,2.0 · 2.0 'vl.0 ? A1797a-l 2.5 i.o .so '\11. 0 
"'· 40 X A1798b-l 3.0 2,0 .67 1\,1. 5 'v.50 'vl7 X 
e-1 1.5 1.0 .67 1 X 
-2 2.0 1.5 .75 '\1.5 '!,.25 X A1800c-l 2.0 1.5 .75 
. "'· 5 1y.25 X 
-2 2.0 2. 0 1\,1. 0 1\,1. 0 ty.50 X 
-3 2.0 1.5 .75 
"'· 5 "'· 25 X AlSOlb-1 2.0 1.5 .75 
·"'·5 'v.25 X w A1809b-l 4.0 3.0 .75 1\,1.5 'v.38 I-' X Vt A1810a-l 4.0 3.0 .75 'vl.0 1\,.25 X b-1 2.5 2.0 .so .1.0 .• 40 X 
-2 4.0 3.0 .75 1\,1. 5 'v.38 X 
-3 2.0 1.5 .75 ? X 
-4 2.5 2.0 .80 1.0 .40 X 
-5 3.0 2.0 .67 1.5 .so X Al811b-l 4.0 3.0 .75 1.5 .38 X A1812a-2 3.5 2.0 .57 . 1 X 
-3 4.0 3.0 .75 'vl. 0 'v.25 ? b-1 l.O 2.0 .67 . 1 X A1813c-1 3.0 2.5 .• 83 'vl.0 
"'· 33 X 
-2 1\,3.0 2.0 'v.67 1\,1. 0 'v.33 "'11 X A1815b-l 3.0 2.5 .83 1.0 .33 X 
-2 3.0 2.0 .67 1.0 .33 1\,9 -x 
-3 3.0 2.0 .'67 1.0 .33 X 
-4 3.0 2.0 .67 l.O .• 33 1\,7 X 
-5 2.0 1.5 .75 
"'· 5 'v.25 X 
ft,' 
TABLE 27--Continued 
NDGS UND TJND Figured 
Well Acceas1Qn Catalog Specimen L H H/L A A/L 
Number .Number Nu.Jn\;er Plate Figure (mm) (mm) (%) (mm) (%) GL CP RV LV 
4741 A1815b-6 3.5 2.0 .57 .1.0 .• 28 X 
A18l6 -2 4.0 3.0 .75 1vl. 0 1v.25 X 
il818a-2 .4.0 3.0 .75 1vl. 0 'v.25 1v13 X 
-3 1v5.0 4.0 .so '!,l. 0 1v.20 X 
2117 Al864 -1 4.0 3.0 .75 'vl. 5 'v.38 1v22 X 
-2 3.0 2.5 .83 .1.0 .• 33 1vl8 X 
2075 Al872 -5 4.0 2.5 .62 1vl.O 1v.25 X 
-6 4.0 2.5 .62 .1.0 .25 X 
-7 2.5 2.0 .BO 1vl.O "'· 40 X 
-8 3.0 2.0 .67 'vl.5 'v.50 X 
Al878 -1 3.0 2.5 .83 1.0 .33 1v12 X c..., 
-2 2.0 1.5 .75 ? ? .... Q\ 
-3 3.0 2.0 .67 1.0 .33 X 
2357 A1891 -1 1.5 1.0 .67 .5 .20 X 
2458 A1895 -1 3.0 .2.0 .• 67 1.0 .33 9+ X 
-2 3.0 1vi.5 'v.83 ? X 
-3 3.5 3.0 .86 1.0 1v.2s X 
-4 4.0 2.5 .62 1vl. 0 'v.25 1v15 X 
2395 Al909 -3 4.0 3.0 .75 1.0 .25 X 
-4 4.0 3.0 .75 ? X 
-5 4.0 3.0 .75 1v1.o 1v.25 X 
Al910 -2 4.0 3.0 .75 1vl. 5 1v.38 X 
Al910 -3 4.0 3.0 .75 ? X 
A19l2 -1 4.0 3.0 .75 ? x? 
448 Al925 -1 4.0 1v2.o "'· 50 .1.0 .• 25 X 
-2 3.5 2.5 .71 'vl. 0 'v.28 'v8 X 
-3 4.0 3.0 .75 1v1. 0 1v.25 X 
1678 A1941 -1 2.0 1.5 .75 "'·5 1v.25 7 X 
1508 Al942 -2 3.5 2.5 .71 1.0 .28 X 
TABLE 28 
MEASUREMENTS AND FORM RATIOS OF BEPRESENTATIVES OF LEAIA NORMALIS? 
NDGS UNl) UND Figured 
Well Accession Catalog Specimen L H H/L. A A/L AL BE 
Number Number Number Plate Figure (mm) (mm) (%) (mm) (%) co) co) GL RV LV 
5001 Al554b-l '1,4.0 2.5 .62 '1,1. 5 .38 82 39 ? X 
-2 4.5 2.5 .57 '1,1.0 ~.22 79 34 6+ X 
-3 4.0 2.5 .62 '1,1.0 "'·25 86 45 ? X 
Al555a-l 14072. 19 9 5.0 3.0 .60 1.5 .30 77 35 ? X 
A1556a-l 5,0 4.0 .80 1.5 .30 .84 45 ? X 
-2 1\,3.0 1\,2.0 .67 1\,1. 0 1\,,33 1\,81 45 ? X c...> 
.... 
...., 
318 
TABLE 29 
MEASUREMENTS OF CRINOID COLUMNALS 
NDGS UND 1JND Figured 
Well Accession Catalog Specimen · L D 
Number Number Number Plate Figure (mm) (mm) 
2667 Al.846b-1 7 2.0 
A1848d-1 7 1.5 
A18Sla-2 7 1.5 
A1852b~l 14091. 19 19 7 2.0 . 
'A1852c-l 14090. 19 18 7;0 1.0 
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Stratigraphic occurrence and numerical abundance 
of rare taxa 
...._ problematica (1) 
Key for abundant taxa 
1. Lingula carbonaria 
2. !!· fragments 
3. Anthraconaia adamsii 
4. Anthraconauta J~l i 11 i psi i 
5. Curvirimula bc1air;1 
6."nonmarine 11 bivalve fr.1gments 
7. Cyzicus (Liocstheria) harveyi 
8. branchiopod fragments 
9. ostracodes 
10. Spirorbis cf. ~- moreyi 
11. annelid worm tubes 
12. fish scales, spines, teeth, bones 
/J. note sea le change 
/J./J.be<lding plane surface area= 12.57 in2 (81.1 cm2 ) 
• indicates bedding planes with greater th:in 10 specimens 
1-2 Lingula Cormnunity 
3-12 Anthraconai a Corrununity 
...__ terrestrial plant fragraents (8) 
...___ Orhiculoidea missouriensis ()10), Eolissochflnetes keycsi. (3), DL1phr,1gmus? nivnsu~? (,'~), 
articulate br:achiopod fragments (9), marine bivalve fragments (9), gastropod indct. () 1(1) 
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j 779 4 - 95 
ABUNDANCE AND D1STR1DUT10N OF TAXA 
TYLER FORMATlON 
NDGS WELL 4907 
James C. Grenda, 1977 
Stratigraphic occurrence and numerical abundan, e 
of rare taxa 
........-articulate brachiopod fragments (5) 
- Spirorbis cf. l?.· rnoreyi (5) 
-- syncarid fragment (1) 
~Eol i ssochonetes keyesi (3), Cornposita? (1), 
Hirnleodella montanaensis (1), IL sp. indel. (1) 
Key fo r abundant taxa 
1. Lingula carbonaria 
2, !!_. fragments 
3. Anthraconaia adamsii 
4. Anthraconauta phillipsii 
5. Curvirimula bclgica 
6."nonmarine 11 bivalve fragments 
7. Aviculopecten fragments 
8. Cyzicus (Lioestheria) harveyi 
9. branchiopod fragments 
10. ostracodes · 
11. fish scales, spines, teeth, bones 
12. terrestrial plant fragments 
fj note scale change 
/'J./'J. bedding plane surface area= 8.55 in2 (55.16 cm2 ) 
• indicates bedding planes wi t h greater than 10 specimC'ns 
1-2 Lingu l a Communi t y 
3-6 , 8- 11 Anthraconaia Comrnunity 
7 Aviculopecten Community 
12 pl a n t Conununi t y? 
NUMBER OF 
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James C. Grenda, 1977 
Stratlg r a pl1i c occurrence a nd numeric a l a bundance 
of rare taxa 
Key for abundant taxa 
1. Lingula carhonar ia 
2. h· fragments 
3. Curvirimula belgi ca 
4."nonmarine" bivalv e fr agment s 
5. Cyzicus (Lioestheria ) harveyi 
6. bra nchiopod fragmc11t s 
7. ostracodes 
8. fish scales, spines, teeth, bo nes 
li note scale change 
lilibedd i ng plane surface area; 12.75 in 2 (81.1 cm2 ) 
• indicates bedding planes with grea t er than 10 spec imens 
1-2 Lingula Conunun i ty 
3-8 Anthra conaia Community 
..--An t hraconaia adams ii (4) 
-- prob l cmcitica (1) 
INTERVAL 0002-03 
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ABUNDANCE AND DISTRIBUTION OF TAXA 
TYLER FORMATION 
NDGS WELL 1508 
James C, Grenda, 1977 
Stratigraphic occurrence and nwnerical abundance 
of rare taxa 
Key for abundant taxa 
-+-Anthraconauta phillipsii (1), Cyzicus (Lioestheria) harveyi (1), 
branchiopod fragments (2) 1. Lingula carbonaria 
2. h• fragments 
-+- Spirorbis cf. ~. moreyi (5) 
-+-Anthraconaia adamsii (1), Plicochonetes dotus (2), 
terrestrial plant fragments (1) 
3. Eolissochonetes keyesi 
4. !::_. pseudoliratus? 
5. Neochonetes platynotus 
6. Diaphragmus? nivosus? 
7. articulate brachiopod fragments 
8."nonmarine" bivalve fragments 
9. marine bivalve fragments 
10. ostracodes 
11. fish scales, spines, teeth, bones -+- Euchondria pellucida (1), Reticycloceras? cf. !• croneisi (1) 
1-2, 9 Lingula Corrununity 
3-7 Eolissochonetes Corrununity 
8, 10-11 Anthraconaia Corrununity 
eindicates bedding planes with greater than 10 specimens 
ABUNDANCE AND DISTRIBcTION OF TAXA 
TYLER FORMATION 
NDG S '..JELL 230 9 
James c, -Grenda, 1977 
Stratigraphic occurrence and numerical abundance 
of rare truca 
-+--Anthraconauta phillipsii (1), branchiopod fragments (B), 
terrestrial plant fragments (1) 
Key for abundant taxa 
1. Eolissochonetes keyesi 
2. !::_. pseudoliratus? 
3. Plicochonetes dotus 
4. articulate brachiopod fragments 
5. Anthraconaia adamsii 
6. Curvirimula belgica 
7. "nonmarine" bivalve fragments 
B. ostracodes 
9. fish scales, spines, teeth, bones 
1-4 Eolissochonetes Corrrnunity 
5-9 Anthraconaia Community 
•indicates bedding planes with greater than 10 specimens 
~Diaphragmus? nivosus? (6) 
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James C. Grenda, 1977 
Stratigraphic occurrence and numerical abundance 
of rare taxa 
-terrestrial plant fragments (2) 
- Cyzicus (Lioestheria) harveyi, (3), 
branchiopod fragments ( 10) 
• indicates 
Key for abundant taxa 
1. Lingula carbonaria 
2. h• fragments 
3. Plicochonetes dotus 
4. Diaphragmus? nivosus? 
5. articulate brachiopod fragment• 
6. Anthraconaia adams ii 
7. Curvirimula belgica 
8."nonmzrine" bivalve f ragments 
9. ostracodes 
10. fish scales, spines, teeth, bones 
1-2 Lingula Community 
3-5 Eolissochonetes Comm1mity 
6-10 Anthraconaia Communi t y 
bedding planes with greate r than 10 specimens 
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NDGS \/ELL 5442 
James c. Grenda, 1977 
SL 1.1t igraphic occurrence and numerical abundance 
of rare taxa 
Key for abundant taxa 
l. Lingula carbonaria 
2. !,. fragments 
3. articulate brachiopod fragr,ents 
-- Posidoniella variablis (1) 4. Aviculopecten eaglensis 
-Aviculopcrtcn phosphaticus (4) 5. !• fragments 6. marine bivalve fragment s 
7. Cyzicus (Lioestheria) harveyi 
8. branchiopod fragments 
9. ostracodes 
10. fish scales, spines, teeth , bones 
11. terrestrial plant fragments 
6 note scale change 
f, t, bedding plane surface area = 12. 75 in2 (81, l cm2 ) 
•indicates bedding planes with greater than 10 specimens 
-4-0rthotetee sp. A (1), problematica (1) 
.._schu ,chertella pratteni (1) 
-"nonmarine" bivalve fra~nta (4) 
1-2, 6 Lingula Community 
3 Eolissochonetes Community 
4-5 Aviculopecten CoCTUTlunity 
7-10 Anthracondia Commun ty 
11 plant Cotmrunity? 
NUMBER OF 
FOS SIL I FEROUS 
BEDDING 
PLA NES AA 
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8 0 4 0- 41 
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58-59 
60- 61 
6 2-6 3 
1 r 'i 
66- 67 
68-69 
70- 7 
7 2 - 73 
74- 75 
8 0 76- 77 
Stra tigr a phic occur rence a nd numerical abundance 
of rare taxa 
Key for abundant truca 
1. Lingula carbonaria 
2. b_. fragments 
J, art iculate brac hio pod fragments 
4. Posidoniella va r iabilis 
5. Anthraconauta phi llipsii 
6. "nonmarine 11 biva l ve fragments 
7. Cyzicus (Lioest her iaJ harv eyi 
8. branchiopod fra gments 
9. ostracodes 
10 . . Spirorbis cf,~. moreyi 
11. fish scales, spines, teeth, bones 
-.-Lca i a nor ma lis ? (5) , annelid worm tubes (1) 1-2, 4 Lingula Community 
-.-1_. normalis ? (2), problematica (1) 
_. Anth r ,1ronaiil adamsi i ( 1) 
-4 Sc hu c herte lla pratteni (2 ) 
J Eol issochonete s Community 
5-11 An thraconaia Community 
A note scale change 
Al:. bedding plane surface a r ea = 12.75 in2 (81.l cm2) 
•indicates bedding planes with greater than 10 
• pee iJllens 
_. Wi l kingia walkeri? (11) , marine bivalve fragments (14) 
-- Aviculopec t e n phosphatic us (16) , !!_. fragments 
..--problemat ica (1) 
NUMBER OF 
FOSSIL! FE ROUS 
BEDDING 
PLANES flt 
INTERVAL 8032-33 6 -
(ft) 9 -
34 -35 13-
16-
36-37 I-
5-
38 -39 II-
40.:.41 3-
4-
42-43 9-
17-
44-45 
2 -
46-47 3-
8048-49 
10 5 
I I 
0 5 
I I 
I 
10 
I 
5 0 5 
I I I 
2 
5 0 5 
I I I 
3 
5 0 5 
I I I 
4 
5 0 5 
I I 1 
5 
50 25 0 25 50 
I I I I I 
6A 
15 10 5 0 5 IO 15 
I I I I I 
7 
25 20 15 10 5 0 5 10 15 20 25 
I I I I I I I I I I I 
8 
\ . 
I 
100 75 50 25 O 25 50 75 100 
I I l I I I I I 
50 25 0 25 50 
I I I I I 
9~ I Ol!. 
5 0 5 
I I I 
I I 
15 10 5 0 5 10 15 
I I I I I I 
J2 
I 
5 0 5 
I I I 
13 
PLATE 10 ABUNDANCE AND DISTRIBlITIO~ OF TAXA TYLER FORMATION 
8032-33 
34-35 
36-37 
38-39 
40-41 
42-43 
44-45 
46-47 
8C48-49 
,,a,1z 
(; f/., $--
if~' 
NDGS WELL 4959 
James C. Grenda, 1977 
Stratigraphic occurrence and numerical abundance 
of rare taxa 
..._Schuchertella pratteni (2), articulate brachiopod fragments (10) 
~ Hindeodella ensis (1) , H. sp. 1ndet. (1), -natural assemblage (1) 
~marine bivalve fragments (4) 
Key for abundant taxa 
l, Lingula carbonaria 
2. b fragments 
3. Anthraconaia adamsii 
4 . Anthraconauta phillipsii 
5. Curvirimula be l gica 
6. "nonmarine" bivalve fragments 
7. Cyzicus (Lioestheria ) t~rvevi 
8. branchiopod fragments 
9. ostracodes 
10 . Spirorbis cf. §.. moreyi 
11. annelid worm t ubes 
12. fish scales, spines, teeth, bones 
13. terrestrial plant fragments 
1-2 Lingula Community 
3-12 Anthraconaia Community 
13 plar.t Co1mnuni ty? 
f:. note scale change 2 f:.6 bedding plane surface area = 8.55 in (55.16 cm2 ) 
• indicates bedding planes with greater than 10 specimens 
NUMBER OF 
FOSS I LI FE ROUS 
BEDDING 
PLANES~~ 
INTERVAL 8120-21 
(ft) 
2 2- 23 
I-
24-25 3-
26-27 
28-29 2-
1-
30-31 
32-33 1- . 
34-35 1-
I-
36-37 
38-39 3-
40-41 
42-43 4-
5-
44-45 7-
46-47 
48-49 
2-
50-51 I-
52-53 2-
I-
54-55 2-
5-
56- 57 12-
5-
58-59 
60-61 
62-63 
8164-65 
5 0 5 5 0 5 5 0 5 
I I I I 
2 3 
• 
--
. 
25 20 15 10 5 0 5 10 15 20 25 
I I I I 
4 
8 I 2 0- 2 
22 -2 3 
24-25 
26-2 7 
28 - 29 
30- 31 
32 -- 33 
34-35 
36 -37 
38- 39 
40 ·-41 
42-43 
4 4 - 45 
46-47 
48-49 
50-51 
52-53 
54-55 
56-57 
58-5 9 
60 - 61 
62 - 63 
8164-65 
ABUNDANCE AND DISTRIBUTION OF TAXA 
TYLER FORMATION 
NDGS WELL 5138 
James C. Grenda, 1977 
Stratigraphic occurrence and numerical abundance 
of rare taxa 
~ ostracodes (1) 
Key for abundant taxa 
l. "nonmarine" bivalve fragme nt s 
2. Spirorbis cf.~- moreyi 
3. fish scales, spines, teeth, bones 
4. terrestrial plant fragments 
d fl bedding plane surface area • 12. 75 in2 (81. l cm2 ) 
• indicates bedding planes with greater than 10 specimens 
~ Anthraconaia adamsii (2) 
-+-Anthracona uta phillipsii (3) 
1-3 Anthraconala Coam.inity 
4 plant Comm.mity? 

